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TO THE FUTURE 


MEN! Con you see the greot future in post-war bility and make more money for them. Today this 
aviation? To the man with an eye to the future, training, still being available to civilians, is doubly 











NOW is the time to prepare yourself for the great- valuable because it not only prepares them for a 
est opportunity of a life time, in America’s most lifetime career but for service in the Air Forces 
promising industry . . . American Aviation. as well. 


Successful careers, like winning wars, are carefully This specialized, modern up-to-the-minute training 
planned. They just don’t happen . .. WHAT ABOUT has been proven by the success of thousands of 
YOUR FUTURE? . . .Will YOU be prepared to take CURTISS-WRIGHT TECHNICAL INSTITUTE grad- 
full advantage of this opportunity in after-the-war uotes in all phases of aviation activity, both civil 
aviation? If so, you must get the best training and and military. All with exceptional value to the war 
DO IT NOW. effort. 


CURTISS-WRIGHT TECHNICAL INSTITUTE, with The high standing of CURTISS-WRIGHT TECHNI- 
its proved, tested and directly CAL INSTITUTE is indicated by Mr. Donald Doug- 
planned courses, offers you this las, President of the great Douglas Aircraft Com- 








best highly specialized train- ~ pany, in choosing this school for his own son‘s 
ing in Aeronautical Engineer- training. In addition, this school was chosen to 
ing and Master Aviation Me- train Army Air Force mechanics by our government 
chanics. in 1939, long before the war. 





Since the founding of this In- CURTISS-WRIGHT TECHNICAL INSTITUTE knows 
stitute in 1929 its object has how to train men successfully. What it has done 
been to prepare young men to for its thousands of graduates it can do for you. 
advance in Aviation, to the But you must ACT NOW. Don’t delay . . . Send 
highest position of responsi- coupon TODAY. 









Offering specialized and proven wateing in Aeronautical Engineering and Master Aviation Mechanics 


NO FLYING INVOLVED 
















MAIL TODAY @® DON'T DELAY 
WITSOST COST OR GRLGATION SERD WE FULL mrORWATION Ame CATALOG Gm Tec COURSE coc Lee 
OC AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 
O SPECIALIZED ENGINE COURSE 
O SPECIALIZED AIRPLANE COURSE 
(CO POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
(1 SPECIALIZED AIRCRAFT SHEET METAL COURSE 
(] AERONAUTICAL DRAFTING COURSE. HOME STUDY 
(© AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 











ran RTISS 
TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL, 1225 AIRWAY, GLENDALE (LOS ANGELES) CALIF 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT IN 1828 


Contractor ta the U. $. Army Ain Corps 
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JOIN THE U. S. AIR FORCES 
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HOW GOODYEAR AIRCRAFT CORPORATION 
SERVES THE AIRCRAFT INDUSTRY 


1. By constructing subassemblies to manufacturers 


, 
Specifications. 
1} 3 a] 
2. By designing parts for all types of airplanes. 
3. By re-engineering parts for ma § production. 


4. By extending our research facilities to aid the 
solution of any design or engineering problem. 


5. By building complete airplanes and airships. 
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RECORD BREAKING CROWDS SEE HUGE ARMY SHOW 


SPONSORED BY THE WASHINGTON POST 


PECTATORS called it ‘*The biggest 

thing that ever happened in Washing- 
ton, D. C.!’’ It took place from Septem- 
ber 9th through 26th on the Monument 
Grounds . . . a l6-acre exhibition and 
demonstration of Army equipment, from 
carrier pigeons to a 60-ton tank. 1,600 
officers and men participated, either in 
the exhibit tents and placements or in 
the two-a-day show that took place in 
the arena—infantry drill, war dogs, jeeps, 
flame throwers, anti-aircraft and field 
artillery, WAC band, medical aid on the 
battlefield, and other demonstrations 
that set the crowds of spectators roaring 
their approval. 


Planned deliberately as a crowd pleaser, 
this Army Show had a more serious pur- 
pose: to show the American public what 


its War Bond money buys. The Washing- 
ton Post conceived the idea as a spear- 
head for the Third War Loan Drive, got 
the cooperation of Army and Treasury, 
acted as sponsor and promoter while the 
Army produced the show. On the opening 
day 60,000 people looked over the ex- 
hibits; attendance for the 18 days is 
estimated at close to two million. And 
War Bond sales soar as the public sees 
what its money buys. 


Conceived as a patriotic contribution 
by the Washington Post to the war effort, 
the success of this Army Show also 
brings out two points of interest to ad- 
vertisers: The influence of The Post with 
top Washington officials; the power of 


The Post to interest the crowds! 


The Washington Post 


EUGENE MEYER, EDITOR AND PUBLISHER 


Represented by Osborn, Scolaro, Meeker & Co. in New York, Detroit, Chicago, St. Louis, and by George D. Close on the Pacific Coast. 








oe 





2 Re 











‘er tae to a 


a? 








n 
t, 
sO 








November, 1943 


World’s Ferry 


N long ago one of Pan American 
\irways’ Boeing Clippers crossed the 
Atlantic twice in one 24-hour period. 


Shortly before that, these same Clip- 
ships flew the Atlantic 12 times in 
lays and 15 hours. 


President Roosevelt, on his historic 


to Casablanca, crossed the ocean 
ways in Boeing Clippers. Winston 
Churchill, on nearly all of his aerial 
t » America, traveled in Boeing- 


planes of British Overseas Airways. 


re the high-lights. But per- 
I t remarkable thing about 


FLYING 


these Boeing flying boats, largest com- 
mercial planes in the world, is the way 
they have come to be taken for granted. 


Crossing the Atlantic is no novelty to 
them; they have done it more than 1400 


times! In fact, from the beginning of 


regular flight schedules between this 
country and Europe four years ago, the 
transatlantic service has been main- 
tained almost entirely by airplanes de- 
signed and built by Boeing. These trans- 
oceanic Clippers have flown more than 
7,000,000 miles, and have carried more 
than 44,000 passengers and 100,000,000 
pieces of mail. 





vitibid 
Back the Attack — with War Bonds 


— el 


Today these huge ships, designed as 
peacetime luxury liners, are completing 
vital missions of war . . . shuttling across 
the oceans of the world with the monot- 
onous regularity of ferry boats! 


Behind their dependability of per- 
formance stand research, design, engi- 
neering and manufacturing skills of high 
degree, the same skills which have given 
America the Boeing Stratoliner,* the 
Boeing Flying Fortress,* and the Boeing 
Kavdet Primary Trainer. 

Tomorrow as well as today you can look 
for integrity in any Boeing product .. . if 
it’s “Built by Boeing” it’s bound to be good, 


DESIGNERS OF THE FLYING FORTRESS © THE STRATOLINER * PAN AMERICAN CLIPPERS BOE ING 


THE TERM FLYING FORTRESS*’* AND STRATO 


NER ARE REGISTERED BOEING TRADE-MARKS 
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ELUTTER GOTAN IDEA/ 


He’s been studying the pictures of 


American planes returning from mis- 
sions with chunks out here, motors 
out there—but still flying. So his idea 
is to build the planes without the 
pieces that they seem able to dispense 
with and still fly. He says that will 
save materials and cut production 
time. 

After going over pictures of doz- 
ens of Liberators, for instance, and 
getting a composite picture of what 
they can be minus—and yet be able 
to get home—he sketched this model. 


Major Al Williams, 
alias, “Tattered Wing Tips,” 
Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 


BRAINTWISTER 


Three men of the 14th Air Force were 
playing the Chinese “‘finger game” with 
the understanding that the loser had to 
double the money of each of the other 
two. They played three games, each man 
losing one game and each man ending 








up with $24. All we ask you to do is 
figure out how much money each man 
started with 

If you give up (and you might as 
well), send for the answer. And if you 
want to become very popular with us, 
send along a Braintwister of your own— 


including the answer! 


‘ASK YOUR BUDDIES IN CHINA ABOUT 
THAT GAME-~ ITS SIMPLE, QUICK: 
AND EXPENSIVE/* 


SHANGHAI JESTER 


The other day, we put the Gulfhawk 
down on a ’port where some Chinese 
boys are being trained. 

We got to talking about some of the 
more technical aspects of lubrication with 
three of the lads and before long we were 
going hot and heavy about refining tech- 
niques. Then one of them, Chan Bing, 
said, ““Why doesn’t some refiner take his 
best lubricant—and then refine it again? 
That way, he'd get a motor oil that was 


J 
“WERE'S A TRUTH THATS STRANGER 
THAN FRICTION® 


about as free from carbon formers and 
sludge makers as possible!’ 

The Fei Lung (Flying Dragon) was so 
proud of his suggestion that we almost 
hated to tell him that was almost exactly 
the method used by Gulf in making 
Gulfpride. We told him that this Alchlor 
Process we use did get out extra carbon 
formers and sludge makers, and added 


that almost all the p 
knew that. 


lots in this country 


He said he'd spread the word in Ai 
country, when he returned. So we made 
him the Chief Foreign Operations Perch 
Pilot. And promised to visit him after 
the war. 


GULF IS IN THE COAL, COAL GROUND 


Bet you never gave a thought to the lu- 
brication problems of a coal mine. 

But we did! 

And we've lubricated more mine ma- 
chinery than you could shake a stick of 
dynamite at. What’s more, Gulf Lubri- 
cants, plus the recommendations of Gult 
Service Engineers, have accounted for 
substantial increases in the output of 
many of these mines. And while there's a 
war going on, that means something! 

We brought this up to point up the 
diversity of our lubrication experience. 
For while you Perch 1 Pilots may know a 
good bit about Gulf Aviation Products. 
we want you to be acquainted with other 
war lubrication undertakings. We've told 
you about Gulf Super-Quench, Gulf Cur- 
ting Oil, Gulf Penetrating Oil, and a few 
others, in this corner. 


Next month we’!! tell you more. 


“THERE'S AN ANTI-AX15 
ges CALLED WAR 
ONDS-IT GREASES 
THEIR $KIDS/" 





Gulf Oil Corporation and Gulf 
Refining Company...makers of 


GULF 
|} AVIATION 
PRODUCTS 


OiL 15 AMMUNITION—USE IT WISELY 





WHEN RESERVE FUEL IS PRO- 
VIDED IN SEPARATE TANKS OR 
BY A MAIN TANK STANDPIPE 

















CHECK OPERATION OCCASION: 
ALLY SO THAT WATER OR 
FOREIGN MATTER WILL DRAIN-~ 








--INTO SEDIMENT TRAPS AND 
CAN BE REMOVED BEFORE 
NEXT FLIGHT.CHECK AT 


P< SAFE ALTITUDE--- 
> @ | 


“NEAR END OF FLIGHT, JUST 
BEFORE LANDING FOR THAT 
booger GULF AVIATION 
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As Thanksgiving comes again, the 
people of this nation can lift their eyes to 
- the skies and say in one reverent voice: 
cc. | = “Thank God I live in America.” 

. 4 For ours is the good fortune to watch 
er ati the planes overhead with pride instead of 
fear. Ours is the advantage of knowing 
ihat America’s growing air power is the 
master key of victory! 

As a member of America’s great avia- 
tion industry, Spartan is thankful for the 
opportunity to serve the cause of freedom. 
As we concentrate on a war that must 
and will be won, we look with confidence 
to the time when new and improved 
| ) | - Spartan commercial aircraft will again 
7 ) = fly the peace-time skyways of tomorrow. 


* 


ser | hes 4 a The SPARTAN SCHOOL OF AERONAUTICS (Div. of Spartan 

1f | 4 } = oll TPT Aircraft Co.) and the SPARTAN COLLEGE OF AERONAUTICAL 

j Ll ian? mie ENGINEERING (Div. of the Spartan School) form America’s 

of fr / VY o\N University of Aviation where hundreds of skilled aviation 

‘ : f ’ technicians are being trained to serve the aviation industry. 

Thousands of Spartan graduates are now aiding America 
in her march to victory. 
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AIRCRAFT CO. 


TULSA, OKLAHOMA 
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CONTRACTOR TO THE U.S. ARMY AND U.S. NAVY WooM BUILDERS OF FINE AIRCRAFT SINCE 1929 | 





POTTSTOWN « PENNSYLVANIA ¢ U.S. A 


HE last frontier of the vast Northlands has 

been opened. Civilization and Man's inge- 
nuity are spreading their wings to the far 
reaches of these rugged lands of Canada and 
Alaska. The Wild is being tamed. 


The men and women of Jacobs are very 
proud of the part their products have played 
in this pioneering. For a decade, planes 
powered by Jacobs have been carrying men 
and supplies into the “Bush Country,” help- 
ing to open it. The Alcan Highway—that great 
achievement of modern engineering and 
human energy—has recently been completed, 


“TAMING THE WILD’ 


and Jacobs-powered planes carried in much of 
the equipment and supplies for its construction. 

Today, military needs swallow all aircraft 
production, and Jacobs’ output, multiplied 
many times, is powering the majority of the 
Bomber Pilot Trainers of the huge U. S. 
Army Air Forces’ training program and 
Canada’s Commonwealth Air Training Plan. 
After Victory is won, however, airplanes will 
make the rich resources of the Northwest avail- 
able for the civilized progress of the World, 
and Jacobs Engines, with new efficiency and 
new economy, will be ready to blaze the way. 
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EAT-LADEN moisture is a deadly enemy of elec- 
H trical installations—and aircraft radio equipment 
is no exception. 

Yet the radio apparatus of America’s fighting planes 
and bombers must function perfectly in landing fields 
and dispersal areas hacked from the “green hell” of 
Pacific jungles. 

The ability of RCA aircraft radio units to meet 
these conditions is proved by test—and confirmed 
in service, 

The picture above shows such a test—an- RCA 
laboratory “sweat-room” in which RCA aviation radio 
equipment is exposed to steam-saturated atmosphere 
at 60° C. (140° F.) and 95% humidity. 

There the equipment is prepared for the ordeal of 
rain-drenched Guadalcanal or New Guinea. 

Such procedures are typical of RCA radio engineer- 


FLYING 


ing and manufacturing. At every step theory is sup- 
plemented by severe and exhaustive tests to make 
sure that stamina accompanies efficiency. 

These characteristics, essential to war planes, will 
be equally valued for postwar transports. 
Then, as now, efficiency and stamina will 
be “built-in” qualities of RCA Aviation 
Radio. 


RCA AVIATION RADIO 


RCA VICTOR DIVISION - RADIO CORPORATION OF AMERICA - CAMDEN, 2 











Copyright,1943, Switlik Parachute Co. 
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Safety first... last... and 


always ...that’s the bail bond 
which protects our lads who fly. 
* % x Manning the best planes 
ever built ... with guns and 
equipment to match... crack 
airmen emphasize that no small 
part of their ability to concen- 
trate on destroying the enemy, is 
their feeling of confidence in 
their safety chute ... if need to 
leave the ship overtakes them. 
* x * Switlik leadership in 
design and Switlik efficiency of 
production, is turning out the 
finest parachute that money can 
buy ... and is setting new records 
for deliveries! *# *# #*& & & & 


Air Power is winning the war 
. .. The more Bonds you buy 
. - - the more hours they fly! 


SWITLIK PARACHUTE COMPANY 


Trenton, New Jersey 





On advauced Fastening Technique 


planes and other war equipment. e This literature 


This booklet will make any assembly engineer 
happy. Its 24 pages are filled with over 50 new 
assembly devices and methods that save criti- 
cal material, reduce weight, conquer vibration 
loosening, shorten assembly time and lower 
net costs. The new fastenings illustrated in this 


up assembly of 


INC. « 


book are already speeding 


TINNERMAN PRODUCTS 


will not only help you right now, but will also serve 
as a handbook in planning assembly short cuts 
for your post-war products. SPEED NUTS specified 
for the assembly of these products of the fu 
will pay big dividends. 

Write for your copy TODAY. 


2086 Fulton Road, Cleveland, Ohio 


IN CANADA: Wallace Barnes Co., Lid., Hamilton, Ontario 
IN ENGLAND: Simmonds Aerocessories, Lid., London 
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Heading five miles high on engines 
that Studebaker craftsmen built 


The whole world knows the war rec- 
ord of the mighty Boeing Flying For- 
tress. That devastating bomber gets 
its tremendous flying power from su- 
percharged Wright Cyclone engines, 
large numbers of which are built by 
the famous master craftsmen of the 
Studebaker plants. Many of these 
men are fathers of younger Stude- 
baker craftsmen now in uniform. In 
peacetime, these fathers and sons ap- 
plied their talents to the manufacture 
of Studebaker Champion, Command- 


er and President motor cars, as well 
as Studebaker trucks, for civilian use. 
Today, the members of the Stude- 
baker working force are producing 
tens of thousands of big multiple- 
drive military trucks in addition to 
Flying Fortress engines and other 
war matériel for the Allied fighting 
fronts. They'll keep at that task until 
victory permits them to devote their 
skill to the marvelously advanced 
new Studebaker cars and trucks of 
the better days to come. 


\ 
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Studebaker war trucks are serving the 
wide world over— Studebaker is one of the 
world’s largest builders of big, multiple-drive 
military trucks. With that equipment, plus_ 
Flying Fortress engines and other war maté 
riel, Studebaker is playing a part in helping our™ 
Nation and its Allies win decisive victory. 


* BUY U. S. WAR BONDS * 


ro 
BUILOS WRIGHT 
CYCLONE ENGINES 07 2 
FOR THE BOEING 


RYAN 
Plostic 





oration 


RYAN-STANDARD cabin plone; 
pioneer passenger airliner. 


qe. 


RYAN BLUEBIRD, cabin monoplane, 
forerunner of “Spirit of St. Lovis 


-_ in | 


1934 


RYAN S-T metal-fuselaged primary 
troiner; led trend to low-wing types. 


RYAN S-C, cabin plone for private- 
owner use featured 3H metal con- 
struction 


x. 


1939 


RYAN STM, first low-wing primary 
Wainer types (PT-16 and PT-20) 
used by Army 


RYAN STM-S2 seaplone, exported 
for training Naval pilots 


Le ed 


RYAN PT-25, superbly engineered 
Plostic-bonded plywood trainer. 


arth-Bound No Longer 


YOUNG HAWKS OF CHINA’S GROWING AIR FORCE 


FIND THEIR WINGS 


Today the eyes of young China are in the 
sky. Chinese air cadets are now on an even 
footing with the flyers of other nations. 

Ryan is proud of the part played in this 
by its military trainer airplanes. These 
sleek, highly maneuverable planes—sim- 
ilar to the Ryans in which American 
Army pilots get their first training — are 
being used in China, not only for pri- 
mary training, but also for basic and 
transitional instruction. 

Since 1940 Ryans have been reliable 
“work-horses” for the growing Chinese 
Air Force. Here, as elsewhere, Ryan 


planes in military service have proved 


IN RYAN PLANES 
that RYAN BUILDS WELL. 


Ryan’s current activities include the 
engineering, development and manufac- 
ture of the most advanced type combat 
airplanes for the armed services of our 
country, detailed information regarding 
which is restricted. 

“ESSENTIAL POINTS IN POST-WAR 
AVIATION.” A comprehensive, but realistic, 
interview with T. Claude Ryan, President of 
Ryan Aeronautical Company, is now being pub- 
lished under the above title. A man who has 
been making airplanes for 20 years, gets down 
to the basic consideration in aviation following 


the war—one which will affect all business. 


A copy gladly sent at your request. hes 


Rely on Ryan to Build Well 


RYAN 
BUILDS WELL 


Ryan construction, 
proven in aviation's 
pioneer days, now 
proven in war, will 
tomorrow produce 
safer, more useful 
peacetime circraft. 


RYAN 
TRAINS WELL 


Ryan School of Aero- 
noutics, famous peace- 
time oir school, now 
troining fine U.S. Army 
pilots, follows one 
creed: Thoreughness. 


RYAN 
PLANS WELL 


Modern engineering 
+ flying experience. 
Typicol result: Ryon 
exhaust manifold sys- 
tems are now used on 
the finest plones of 
other manufacturers. 


RYAN AERONAUTICAL COMPANY, SAN DIEGO— MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INC. 


Ryor Products: Army PT-22s; Novy NR-Is; Army PT-25s; S-T Commercial ond Militory Troiners; Exhaust Manifold Systems and Bomber Assemblies. 














HIRST and FINEST 


On a sunny day in August, we received the Army 
and Navy “E” which is awarded to that chosen 
group, the leaders of American Industry selected 
for achievement “in the production of necessary 
war materials” x * * As the first light-plane 
company to receive this signal honor it was natu- 
rally gratifying to our entire personnel . .. and 
yet, as the “E” pennant whipped in the wind, 
we looked upon it not alone as a reward for the 
promise fulfilled, but also as an incentive to 
greater goals « x « Our entire organization 
recognizes the honor which has been paid to our 
methods of engineering, production and test .. . 
Even more, it anticipates the opportunity to 
win the “E” star in recognition of future accom- 
plishments . . . and to prove once again 


Aeronca “First and Finest”. * * * & & & * 


AERONCA AIRCRAFT CORPORATION, MIDDLETOWN, OHIO 


AERONCA 
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November, 1943 


On the Air October Ith 


Dramatic Re-enactments of Epic Flights Including 
Outstanding Military Flights of the Current War 


ELUDE TO VICTO 


Everyone in Aviation will be interested in this series of broad- 
casts, not only for its stirring entertainment but also for the 
significant information on flying which will be incorporated in 


these dramatizations. 


You are very cordially invited to listen in during the week of 
October 11 and to the nine weekly shows thereafter. Names of 
stations covering your area and times of the broadcasts will gladly 
be furnished you by mail on request to Link Aviation Devices, Inc., 
Binghamton, N. Y. 


*“PRELUDE TO VICTORY’ 
will be broadcast on key radio stations including: 


WEAF —New York City _ KFI —Los Angeles 
WMAQ—Chicago KPO —San Francisco 
KYW —Philadelphia WFAA—Dallas 

WOL —Washington, D. C. WLW —Cincinnati 
WJR —Detroit WJAX—Jacksonville 
KMOX-—St. Louis KFH —Wichita, etc. 


LINK AVIATION DEVICES, INC. 


Link Trainers, Link Aviation Sextants, Etc. 
BINGHAMTON, NEW YORK 
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THE SPIRIT OF Ccochtraft- 


What distinguishes this un- 
kempt-looking Beechcraft 
=, plywood AT-10 Transitional 
S Trainer from its sleek sisters 
among the umpteen hundreds 
that have been delivered to the Army Air Forces? 
Simply the fact that it is signed (in wash-off 
crayon) with the names of thousands of Beech- 
crafters and has their money plastered all 
over it. 

It was the last unit of a large group, and a 
spontaneous movement developed on the pro- 
duction line to commemorate the event by auto- 
graphing the airplane and making a donation to 
the recreational fund of the field to which the air- 
plane would be assigned. 

The Beechcrafters didn’t care where the 
airplane was going; they just wanted to be gen- 
erous to some of the Air Force men who use 
the product of their hands and skills. 












BEECHCRAFTS ARE DOING THEIR PART 


In a few days the movement spread to all de- 
partments of the plant and almost every employee 
autographed the airplane and made his or her 
contribution. The result was a total of more than 
2100 dollars derived solely from employee con- 
tributions, to be given without any restrictions to 
the recreational fund of the training field which 
received this Beechcraft AT-10. 

This is another example of the Spirit of Beech- 
craft which has manifested itself in the past 
through Benefit Shows and Carnivals organized 
and conducted by Beechcrafters for the benefit of 
Service men and women. 

The motto at Beechcraft is "“Let’s Kill ’em 
with Production,” but that doesn’t prevent addi- 
tional activities which are intended to show 
appreciation of the heavy contributions which 
are being made by Service men and women 
everywhere. Perhaps this spirit expresses the 
meaning of that much-abused word, Morale. 


Beech Aircraft 


CORPORATION 


WICHITA, KANSAS, U.S. Ae 





November, 1943 
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The 


By 
JOHN G. NORRIS 


pan, agreed upon by President Roose- 

velt and Prime Minister Churchill at 
their Quebec conference, will be spear- 
headed by a powerful fleet of American 
aircraft carriers, launching the largest 
force of seaborne warplanes the world 
has ever seen. The “forward action” an- 
nounced jointly by President Roosevelt 
and Mr. Churchill will be carried out by 
the combined forces of the United States 
ind Great Britain. The objective is a de- 
cisive death blow at the Japanese navy, 
air force and mainland. 

Aircraft carriers, which saved the day 

the first year of the Pacific war but 
have been little heard of in the past 10 
nonths, again will come into their own. 
Operating in dozens instead of pairs, they 
will write important new chapters in the 
history of aerial as well as naval warfare. 

Two or three flat-tops, with their hun- 
dred or so planes, stopped the Japs in 
their drive southward at the Battle of 
the Coral Sea and then decisively nipped 
the Nips in their move against America 
in the Battle of Midway. Carrier planes 
also played a prominent role in the Solo- 
mons fighting last fall, but since then 
had been scarcely heard from until the 
recent Marcus Island attack. 

The reason was that the aircraft car- 
rier—crowned the new “queen of the 
seas’ —became the chief target of the op- 
posing navies and air forces, and our pre- 
war carrier force of seven flat-tops, plus 
an experimental converted merchantman, 
was seriously disrupted. 

Four of the combat carriers were sunk 
in the first year of Pacific fighting: the 
Lexington, Yorktown, Wasp and Hornet. 
There remained only the Enterprise, Sar- 
itoga and Ranger. It has been officially 
reported that the Enterprise was damaged 
in the Solomons fighting and it would be 
surprising if the Saratoga had not also 
received scars in her many engagements. 


Jo« great Allied offensive against Ja- 


Grumman “Wildcats” (wings folded) and 
Douglas "Dauntlesses" aboard a typical 
converted escort carrier. We now have 
dozens of such auxiliary ships in use. 









ne The Japanese mainland now is the objective 
“as the US. Navy's new carrier armada prepares to 
Spearhead an all-out attack by air, sea and land. 


« 
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As the Ranger has been reported oper- 
ating in the Atlantic, it is not surprising 
that American carriers had not been ac- 
tive in the Pacific for some time. 

This shortage of seaborne aircraft ex- 
plains why our previous offensives in the 
Pacific were limited to short-range steps 
like the expeditions against Munda, Sala- 
maua and Attu. Air domination, prefer- 
ably, but at least strong air superiority, 
is necessary for the success of any am- 
phibious enterprise. 

Without a fleet of flat-tops, we have 
been unable to move forward—regardless 
of how well prepared we are otherwise— 
for distances over 250 miles from our 
most advanced air base. So far, this pres- 
ent limitation of land-based aircraft has 
held the United States to what many of 
our leaders have said we would not do— 
pursue an island-by-island campaign 
against Japan. 

The limitation has been especially evi- 
dent in the Aleutians, where it was neces- 
sary for Army Air Forces engineers to 
move out first from Alaska to Umnak 
Island, then to Adak and finally Am- 


chitka, building air bases, before an ex- 
pedition against Attu was considered 
feasible. 

With a sizeable fleet of carriers 
available, however, we can make much 
longer strides. Bases much deeper with- 
in Japan’s perimeter of island defenses 
not only can be stormed and captured, 
but destructive raids on the homeland 
itself could become a regular thing. 

The U. S. Navy now possesses 15 
new combat carriers afloat, all built 
largely since Pearl Harbor. There are in 
addition, a considerable number—prob- 
ably a score or two—of auxiliary carriers, 
smaller, slower vessels, principally de- 
signed for convoy work but also valuable 
in landing operations. [See “Mass-Pro- 
duction Carriers,” Fryinc, July, 1943.— 
Ep.] 

Some of the new big combat carriers 
may have taken part in the devastating 
Marcus Island raid. A number, however, 
were launched months ago and soon, with 
some of the “baby flat-tops,” should be 
going into action in a big way. Seven of 
the new craft are sizeable—25,000 tons or 


$y 


more—the latest thing in carriers. They 
include the Essex, launched in July, 1942; 
the new Lexington, launched two months 
later; the Bunker Hill, launched in De- 
cember; the new Yorktown, launched in 
January; the Intrepid which slid down the 
ways in April; and the Wasp and Hornet 
launched in August. 

In addition, there are now eight new 
and smaller combat carriers afloat in 
various stages of completion. Originally 
laid down as 10,000-ton cruisers, they 
were converted into carriers early in the 
war. Although too small to make the 
best all-around carriers, Naval air lead- 
ers nevertheless expect them to play a 
prominent role in offensive fighting. 

Two of the converted combat carriers 
—the Princeton and Independence—were 
launched in October, 1942, and should be 
ready or nearly ready for action. They 
were followed by the Belleau Wood, 
launched in December; the Cowpens, put 
afloat in January; the Monterey, launched 
in February; the Cabot, launched in 
April; the new Langley, which slid down 
the ways last May, and the Bataan, 


The "Essex" and six more of her class (25,000 tons or over) already have been launched. This 
heavy carrier armada is augmented by eight 10,000-ton converted cruisers and dozens of con- 


verted merchantmen. Carrier-borne air forces of from 1,000 to 1,500 planes now are possible. 
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which was launched in August. 

A number of these carriers, it seems 
likely, now are at sea ready for action. 
Coupled with perhaps a dozen of the new 
baby flat-tops” or auxiliary carriers, they 
can and will revolutionize the fighting in 
the Pacific, Navy men declare. This will 
mean that we will be able to strike be- 
yond the range of our shore-based planes 
_well beyond, even at the enemy home-, 
land itself. The possibilities now of ac- 
tion against Japan are enormous—and 
long have been studied by the high com- 
mand in Washington. They include the 
following campaigns not previously prac- 
ticable because of lack of carriers, ship- 
ping, planes and troops: 

Burma: An amphibious expedition into 
Rangoon and eastern Burma, coupled 
with a land drive from China and India 
has been announced, with Vice-Admiral 
Lord Louis Mountbatten heading a newly- 
created Allied Southeast Asia command. 
This major offensive, if successful, will 
open an overland road into China and 
permit that country’s manpower to be 
applied against Japan’s armies, both to 
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beat down the enemy on land and obtain 
airfields within reach of Tokyo. Burma 
will be conquered more readily from the 
sea, and a sizeable carrier force is neces- 
sary for the job, once the monsoon sea- 
son ends in the early fall, permitting 
military operations. 

Rasaut: The storming of this major 
Nipponese outpost would create an im- 
portant breach in the outer rim of the 
enemy’s defenses. Allied planes then 
could not only strike vital blows at the 
Nipponese supply lines between the 
homeland and the newly conquered 
sources of raw materials, but also attack 
the inner perimeter of the Jap ramparts 
in the Philippines and South Seas. 

Truk: With a large Naval air force 
and powerful surface units, the American 
fleet could strike heavy blows at Japan’s 
mid-Pacific outposts, capturing some and 
leveling others. Penetration to and even 
seizure of Truk—the Nipponese Pearl 
Harbor—is a decided possibility. 

Toxyo: With a strong American car- 
rier force, the repeated bombing of the 
Japanese capital is not only possible but 
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very much in the cards. Instead of Gen- 
eral Doolittle’s squadron of 15 bombers, 
launched from a single American carrier 
in April, 1942, hundreds of our planes 
could descend on Nippon every few 
weeks. The Tokyo radio already has 
warned the Japanese public to expect 
such raids on the capital and other vital 
military and war industry centers. 
Japan’s war production is by far the 
most concentrated of any nation in the 
world. Repeated aerial blows at Tokyo, 
Yokohama, Kobe, Osaka, Nagoya and 
other centers, all concentrated in the 
south-central area of the smallish island 
of Honshu, could knock the Nips out of 
the war. The difficulty has been in get- 
ting within range of Texyo for mass air 
raids. Doolittle’s attaci: relied on sur- 
prise. It probably would not work so 
well again. We now have bases in China 
from which long-range attacks could be 
launched on Nagasaki (though not To- 
kyo), but these are insecurely held, and 
once our planes made the assault, the 
Japanese army probably could take the 
(Continued on page 86) 
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By HARRY 
WOODHEAD 
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man with extensive 
experience in the steel products industry, 
English-born Harry Woodbead became pres- 
ident of Aviation Manufacturing Corporation 
in 1940, then board chairman of Vultee, is 
president of Consolidated Vultee Company. 
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EACETIME 


craft manufacturers are going to have 

to do after the war is sell their prod- 
ucts. There is a lot of defeatism in the 
air. Some manufacturers are intimating 
that if large orders aren’t dumped on 
their doorsteps they are going to be 
whipped—that they'll be right back where 
they were before the war started, using 
job shop and custom methods to sell a 
few ships here and there. 

What we manufacturers need right now 
is forward-looking aggressiveness. We 
can’t hope to sit back and wait for post- 
war orders from the military, commercial 
and private fields. 

We are going to have to go out and 
sell aviation all over again. Of course, 
we will have to see what the interna- 
tional peace developments are before we 
find out what we can expect in the way 
of military orders. We can get these 
orders if we start now telling the world 
that peace treaties will have to have 
teeth in them. You just don’t get peace 
—you have to fight for it, and then en- 


Ter main thing which America’s air- 








“Liberator” assembly line. 


force it. To enforce it, the United Na- 
tions will have to have airplanes. 

An international police force will have 
to be established and maintained for 
instant action to prevent a new Hitler 
from hatching plans. We will always 
have a Hitler. Once upon a time his 
name was Alexander. Later it was 
Caesar. Even later it was Napoleon. In 
the last great war he changed his name 
to Wilhelm. Today it’s Hitler. And to- 
morrow, the name is your guess, but you 
can bet everything that “he” will be in 
there trying. 

Whatever his name is, he must be 
nipped in the preliminary planning stage 
—not after he has gone into action—and 
airplanes are the best means of doing 
this. In my opinion disarmament is so 
much hog wash and an enforced peace is 
the only permanent peace. The United 
Nations will need military airplanes and 
the United States will need military air- 
planes if we aren’t going to toss the next 
generation, or the one after that, into 
another desolating and destructive war. 
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Wing essembly line. "We cannot let technological advances fall by the wayside. We must produce for peace as we have for war.” 


PRODUCTION... 


Aggressiveness and not defeatism can 
save the day for post-war plane industry. 


We manufacturers are not diplomats, 
or statesmen, or even politicians. But, 
knowing what airplanes can do, we 
should start immediately in selling them 
with a view to perpetuating a peace 
which is going to be hard to win. 

At the same time, we are going to have 

» sell commercial and private aviation. 


Even now, the possibilities of the air- 
plane as an implement of international 
good-will has been more or less ob- 
scured. The world has been adjusted to 
a psychology of war. The airplane is 


recognized as a 
destruction 


weapon of death and 
We talk of pursuits and in- 
tercepters, of light, medium and heavy 
bombers; of block busters and .50 caliber 
machine guns 

I have said that manufacturers must 
be aggressive, and one form that this 


will take will be the education of the 
people to realize that the airplane is an 
instrument of peace, commerce and inter- 
national understanding. We have on our 
hands this distorted, destructive view- 
point, one which is strictly militaristic. 
We need promotional and advertising 
campaigns to point out that the airplane 
must be used in pursuing the interests 
of peace. 

We aircraft manufacturers have long 
since admitted to ourselves that we will 
face a recession when the war is over. 
Such a recession in our industry will re- 
sult from the adjustment from peak mili- 
tary demand brought about by the war 
to peacetime military and commercial 
needs. But this recession will be no 
greater than either we ourselves make 
it or permit it to be made. 





Right now, before the war is won, our 
job is to work for intelligent application 
by the Government of the principle of 
renegotiation. It is imperative that a 
young and growing industry such as 
aviation manufacturing be permitted to 
build up post-war reserves, which ob- 
viously will be needed for continued 
mass production and development. 

Renegotiation of contracts, which was 
incorporated in the Revenue Act of 1942, 
was designed to prevent the making of 
tremendous profits on war business. This 
is a laudable aim with which no fair 
man will quarrel. In actual practice, 
however, renegotiation of contracts is 
working out in a manner which I believe 
is contrary to the intent of Congress 
when it passed the law. 

While Congress intended to limit prof- 
its through taxation it did not mean to 
stifle a growing industry like aviation 
while permitting mature industries to 
acquire greater strength. Such a philos- 
ophy would be a far cry from that which 

(Continued on page 85) 


By JOHN STUART 


By demonstrating its ability to deliver armament and 
troops under difficult conditions, the Airborne Command 


has given the AAF glider program a new lease on life. 





he e 


String of Waco CG-4A 15-place glid- 
ers line up for tow behind “Skytrains.” 


HE Army Air Forces has learned how 
T to take ground and hold it. 
That statement can be made con- 


fidently. How much ground may be taken, 
how decisively it can be held, are details 
that await the test of battle. There are 
many tactical bugs to be ironed out be- 
fore the high command will risk the 
throw of large numbers of human dice— 
the troopers of the air-borne command 
in parachutes and gliders—behind enemy 
objectives on a large scale. But it can be 
stated definitely that the principle of tak- 
ing and holding enemy territory from the 
air has been proved valid. The high 
command is committed to the principle 
and its application awaits only the work- 
ing out of a few “hows” and “wheres.” 
The time may not be far off. It is sig- 
nificant that Gen. H. H. Arnold, chief 


Gliders land in plowed field to place men deep in “enemy” territory. Glider with nose open carried jeep and six soldiers. 








Carrying 15 infantrymen each, a total of 105 fully-equipped soldiers, seven CG-4A gliders land in open farmland. 
Skid marks indicate short run on ground. Note glider at lower left which has lost section of wing in ground loop. 


of the Air Forces, on his flight to Eng- 
land very recently was accompanied by 
Maj. Gen. W. C. Lee, who commands a 
certain unspecified airborne division. 
That news was greeted with cheers by 
the men who handle our big troop-carry- 
ing gliders. In training and in tactical 
practice they have been hammering up 
and down into and out of the air and won- 
dering if they are ever going to get a 
crack at the enemy in their own distinc- 
tive way. 

It is probably only because they are 
“mad,” also in their own distinctive way, 
that they have stuck to gliders anyway. 
For the glider training program [See 
“One-Way Johnnies” in Ftyrnc, June, 
1943. Ed.], began with a series of vicis- 
situdes and has been bewitched by cer- 
tain tragedies right up to recent days. 
These include the death of the mayor of 


St. Louis, Mo., and other passengers in a 
glider accident due to a defective metal 
fitting and even more recently, the fatal 
California crash in which Richard C. Du 
Pont, special assistant to General Arnold; 
and Col. P. Ernest Gabel, deputy director 
of the Army Air Forces glider program, 
lost their lives. Even the results of the 
Sicilian campaign may best be described 
as inconclusive so far as the Airborne 
Command is concerned. 

The soundness of the principle of tak- 
ing ground from the air has been estab- 
lished, however, because such incidents 
as those mentioned have been recognized 
as unfortunate nonessentials not impair- 
ing the validity of the principle itself. 

The principle was never more forcefully 
demonstrated than it was before General 
Arnold at Laurinburg-Maxton Field in 
North Carolina, early in August. The 


principle may be described as follows: 

In silent gliders of amazing flight 
capabilities, organized cadres can be set 
down in fighting formation in places so 
unlikely that the enemy will not have 
thought it worth while to hold those 
places in adequate force. 

The boys at Laurinburg-Maxton did 
just that. One afternoon in a _ brush- 
strewn, sapling-studded cow pasture, per- 
haps 1,000 by 500 feet, 22 Waco CG-4A 
gliders came slipping in over the trees at 
the field’s edge. Faster than observers could 
count them they came in from all direc- 
tions. Some taxied up under the trees— 
three of them stopped just two feet short 
of the observers’ stand. Others spot- 
landed by brush heaps in the center of the 
field. Some actually split wings to get 
in between trees. 

(Continued on page 98) 


CG-4A coming in to land. Glider can land on wheels on smooth terrain but these can be jettisoned and landing mode on skids. 








H. J. Symington heads TCA, government- 


owned 


line given 


international 


rights. 





C. P. Edwards is chairman of Canada's 


advisory group on international routes. 





C. H. Dickens, vice president of CPA, 


seeks traffic. 


entry 
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By FRANCIS FLAHERTY 


Air-minded Canada intends to receive the full benefit 


of its geographical advantages in post-war air routes. 


marks the attitude of a poker player 

when he draws a good hand in a game 
that is just a bit too steep for his 
finances. 

That is the way Canadians feel when 
they look forward to an international 
show-down on civil aviation. Canada 
holds high cards, but it may be a little 
short of chips to keep up with the bet- 
ting. The cards are geographic posi- 
tion, developed airports and _ routes, 
skilled personnel. The chips of which 
there may be a deficiency if the game is 
really rough are capital in the form of 
transport aircraft and capacity to pro- 
duce them, in the form of money for 
subsidies or deficits where there is sharp 
competition. 

To a large extent the hands for the 
show-down have been dealt. Not much 
can be done te improve the card holdings 
but it is possible to build up the pile of 
chips and that is what the Canadian Gov- 
ernment and airline operators are trying 
to do, all the while keeping a close eye 
on the moves of other players. 

The Canadian attitude to the contro- 
versy between advocates of “freedom of 
the air,” of the “closed air” and of other 
possible alternatives is influenced largely 
by the fact that some of the important 
world air routes of the future will cross 
Canadian territory. For Canada, interna- 
tional air transport raises the question of 
maintenance of sovereignty as hitherto 
understood or of the conditions under 
which sovereignty in the air over the na- 
tional territory should be surrendered. 

In pre-war civil flying and wartime 
military flying, Canada has developed 
many thousands of airmen who look to 
flying as a career. Hence the desire to 
participate to the maximum possible ex- 
tent in both domestic and international 
transport is another factor influencing 
the Canadian attitude to the future of 
flying throughout the world. 

Prime Minister Mackenzie King re- 
cently set forth the Canadian Govern- 
ment’s air transport policy as follows: 

(A) The government sees no good rea- 
son for changing its policy that Trans- 
Canada Air Lines is the sole Canadian 
agency which may operate international 
air services. 

(B) Within Canada, TCA will con- 
tinue to operate all transcontinental sys- 
tems and such other services of a main- 
line character as may, from time to time, 


A MIXTURE of confidence and caution 


be designated by the government. Com- 
petition between air services over the 
same route will not be permitted. 

(C) In order to prepare for forthcom- 
ing international negotiations on air 
transport, the government is studying 
carefully the problems which will have 
to be dealt with in the negotiations. 

(D) The Canadian Government strong- 
ly favors a policy of international collab- 
oration and co-operation in air trans- 
port and is prepared to support inter- 
national negotiations for whatever inter- 
national air transport policy can be dem- 
onstrated as being best calculated to 
serve not only the immediate national 
interest of Canada but also our overriding 
interest in the establishment of an inter- 
national order which will prevent the out- 
break of another war. 

In the same statement it was pointed 
out that Canada is the fourth military air 
power among the United Nations. The 
government, it was said, intends to press 
for a position in international air trans- 
port consistent with the country’s geo- 
graphic position and progress in aviation. 
It was announced that the government 
will undertake the design of distinctive 
Canadian types of transport aircraft in 
order to assist in promoting post-war use 
of the Canadian aircraft manufacturing 
facilities. 

The Canadian aircraft manufacturing 
industry is a lusty war baby. Starting 
from scratch, it is now producing a range 
of aircraft from light trainers to four- 
engined bombers but only one small 
transport type, the all-purpose Noorduyn 
Norseman, a Canadian-designed plane. 
The government’s decision to assist the 
industry in getting into transport air- 
craft production by providing designs is 
a move to add to the national store of 
chips for a possible showdown in which 
competition might extend to embargoes 
on export of aircraft to competitors for 
international traffic. 

Another move to strengthen the posi- 
tion is -the creation of an inter-depart- 
mental committee on international civil 
aviation under the chairmanship of C. P. 
Edwards, deputy minister of transport. 
This committee formulated the statement 
of policy delivered by the prime minister 
and will continue to advise the govern- 
ment. It includes representatives of the 
air force and of the aircraft industry. 

Against this background it is possible 
to formulate a sort of composite Canadian 
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Already well-established, Canada's airline network includes transcontinental and other trunk lines, and a variety of feeder routes. 


viewpoint on the three alternative pol- 
icies usually considered available to the 
nations which will engage in post-war 
flying. It is not an official viewpoint be- 
cause there is none and the official atti- 
tude is to move carefully and make no 
commitments. It represents a fitting to- 
gether of views held by people who will 
direct the playing of the hand when the 
time comes. 

The three alternatives may be stated as 
the “closed air,” each nation asserting 
the right to refuse another flying priv- 
ileges over its territory; “freedom of the 
air,” with unrestricted flying privileges 
for all anywhere, subject only to local 
traffic regulations; and an “international- 
ized air.” The last might mean either 
granting a monopoly of all international 
traffic to a single international company, 
or regulation of traffic and allocation of 
air routes by an international board. 

In the composite Canadian viewpoint 
are to be found strong objections to the 
unqualified acceptance of any one of the 
three policies. It is taken for granted that 





the “closed air” policy must be counted 
out because small states with little or no 
stake in air transport can not be con- 
ceded the right to prevent long distance 
aircraft from crossing their borders. 

A strong objection to “freedom of the 
air” from the Canadian point of view is 
that it would mean throwing open to all 
comers the use of expensive facilities in- 
stalled by this country, airports and 
emergency landing fields, weather re- 
porting and radio services. Where the 
crossing of a small European state by a 
long distance aircraft would involve no 
use of facilities provided by that state the 
crossing of Canada for a distance of thou- 
sands of miles either east-west or north- 
south could not easily be accomplished 
on a schedule basis without making use 
of Canadian facilities. 

“Internationalized air” would probably 
meet Canadian objections on practical 
rather than theoretical grounds. There is 
a strong feeling this country would prob- 
ably be allotted only qualifying shares 
even if it were given a place on the board 





of directors of an international monopoly 
operating company. That, in the opinion 
of many, would not assure sufficient par- 
ticipation by Canadians in operation and 
equipment supply to satisfy Canadian 
aspirations. More satisfactory represent- 
ation might be possible on an interna- 
tional regulatory board but there would 
be strong objections to any international 
body saying what airline operators should 
operate over and into Canadian territory 
when such operations involve the use of 
expensive installed facilities. 

It is realized that in bidding for rating 
in any international pooling arrangement, 
Canada’s claims—based on expanse of 
territory, geographic position, military air 
strength at the close of the war—would 
be shaded by the country’s relatively 
small population of 12,000,000. 

An internationalized air also might 
prove too static to suit a country which 
looks for expansion of its population and 
trade in the post-war world. In other 
words, if Canada once accepted the posi- 
tion of a junior partner in an interna- 
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While pre-war Canadian airline operations favored the use of smaller planes, such as this Lockheed 
“Zephyr,” post-war development probably will follow U. S. lines in the use of craft having a greater payload. 


tional pool, it might find it very difficult 
to advance to that of a senior partner. 

When the Canadian government 
stresses the desirability of international 
co-operation and collaboration, it has in 
mind the relation of civil air transport to 
military power and to the pursuit of na- 
tionalistic and imperialistic policies which 
in the past have made for war. It would 
be willing to go further in surrendering 
Canadian freedom of action in an inter- 
national agreement in which the chief ob- 
jective was maintenance of peace rather 
than in one whose primary aim was reg- 
ulation of air transport for the avoidance 
of economically wasteful competition. It 
has no wish to engage in a race of na- 
tionally-subsidized airlines, each seeking 
traffic for the sake of furthering some 
national aim. 

Canada is the only country in the world 
in which airline operation is closely 
identified with the operation of surface 
transportation, railways and shipping and 
in which there is competition between 
state and privately owned systems. The 
status of this competition at the moment 
is not an important factor in influencing 
the official approach to the international 
problem but it may be a more important 
factor in the future. 

Trans-Canada Airlines, the govern- 
ment’s “chosen instrument” for interna- 
tional air operations, is a government- 
owned line in that it is a wholly-owned 
subsidiary of the government-owned 
Canadian National Railways. By statute 
TCA has the sole right to operate a trans- 
continental service or to operate a serv- 
ice beyond the borders of Canada. TCA, 
after operating into the United States and 
to Newfoundland for some time, now has 
inaugurated a transatlantic service for 
mail and official passengers. 

When TCA was set up, the idea was to 
avoid the dualism in air operations which 
characterized surface transport in Can- 
ada. The privately-owned Canadian 
Pacific Railway company was invited to 
participate with Canadian National in its 
ownership and control. CPR didn’t like 
the terms and declined. More recently 





it has gone heavily into airline operations 
on its own, buying up most of the in- 
dependent companies in the country and 
consolidating them into Canadian Pacific 
Air Lines. [Ftyr1nc, June, 1943.] Its net- 
work now includes many north-south 
routes and it is strongly established in 
the far north. Under present government 
policy it is barred from extending its lines 
northward over the polar area or south- 
ward into the United States and from en- 
gaging in trans-oceanic traffic. 

Stressing the efficiency of the Canadian 
Pacific Air Lines’ operations, its presi- 
dent, L. B. Unwin, in reviewing its first 
year’s activity, stated: “During its first 
year of operations, Canadian Pacific Air 
Lines flew approximately 6,000,000 sched- 
uled airplane miles. Passengers and mail 
carried were more than double the previ- 
ous year (over the same routes, by other 
operators). Air cargo reached a record 
total of close to 10,000,000 pounds, con- 
sisting largely of military and air defense 
freight shipments. On the basis of pres- 
ent operations over 90 per cent of the to- 
tal traffic handled by Canadian Pacific 
Air Lines is connected with the war ef- 
fort. This first year of growth has wit- 
nessed many improvements in the Cana- 
dian Pacific air services. New equipment 
has been secured; operating, maintenance 
and traffic policies standardized on a main 
line basis; and ground facilities enlarged 
and modernized to meet the heavy de- 
mands of war traffic.” 

The CPR is one of the world’s largest 
steamship operators and has an extensive 
system of travel agencies around the 
world. It is bidding for a place in inter- 
national air traffic in order to round out 
the service it can offer to travellers the 
world over. Given a chance, it is ready 
to step in and establish its own trans- 
ocean airlines and, if not given that 
chance, will probably seek to affiliate it- 
self with some other line over which it 
can sell air transport as an added service. 

As TCA already is operating a special 
war transatlantic service, the govern- 
ment-owned company is in the trans- 





oceanic field ahead of possible competi- 
tors. 

As things stand, the rival privately- 
owned company, CPA appears to be shut 
out. H. J. Symington, president of TCA, 
put the position this way in testifying be- 
fore a parliamentary committee: 

“If the government lets us go into the 
field (trans-ocean) we are going into it. 
Naturally, the government has got to put 
up the money for us to go into that field 
and, of course, I do not need to say that 
any competition on the ocean between 
two companies of one country would be 
absolutely and completely fatal. You will 
have competition enough with outside 
companies without having competition 
among ourselves.” 

The reciprocal arrangements worked 
out before the war between Canada and 
the United States for the allocation of 
airline routes between the two countries 
were reasonably satisfactory but concern 
is felt at the special wartime services be- 
ing developed. There is definite agree- 
ment that all concessions granted for war 
purposes lapse at the end of the war and 
all U. S. installations on Canadian terri- 
tory must be removed or sold to the 
Canadian government. 

American companies have been given 
contracts by the Army and Navy for 
military transport jobs into and across 
Canada and the possibility that they 
might seek to convert their wartime oper- 
ations into permanent services introduces 
a new prospect of competition into the 
Canadian post-war air transportation pic- 
ture. 

Canada is sure to be on the mainline 
for air traffic. All probable short routes 
from inland American points to points in 
Europe and Asia cross Canada. The nat- 
ural link between transatlantic and trans- 
pacific routes lies across Canada. 

Being so air-minded, Canadians are on 
the look-out to see that the mainline 
traffic stops at their stations, pays on a 
fair basis for its privileges and that their 
stations operate not merely as stopping 
points for international traffic but termini 
for traffic to and from this country. END 
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EEP daylight penetration into Ger- 
[) many by Flying Fortresses of the 

United States Army Eighth Air Force 
during the critical summer months has 
given great satisfaction in Great Britain. 
The Fortresses have succeeded in a job 
which the British were in no position to 
attempt in the early days of the war. Then 
British production was relatively small 
and heavy losses could not be borne; now 
production is mounting and the higher 
percentage of loss which occurs in day- 
light raiding can be accepted. That fact 
gave the American experiment a chance 
of success. 

We in Great Britain fully appreciate 
and applaud that success. For one thing, 
it proves that the original British concep- 
tion of giving heavy bombers the means 
of defending themselves was not wrong. 
The RAF had been working on that as- 
sumption from the time the Wellington 
was laid down in 1937 and a start was 
made at providing bombers with power- 
operated turrets. The idea then was to 
use the cross-fire of bombers flying in 
formation to protect them against fight- 
ers. It would have worked, when war 
came, if the German flak had not been so 
good and if cannon mounted in German 
fighters had not outranged the .303 ma- 
chine guns in the bombers’ turrets. 

A.A. fire demanded more height and 
the aircraft cannon demanded machine 
guns of bigger caliber. During the past 
year the Fortresses have provided both. 
The result is that fighters treat them with 
great respect and have not yet forced 
them to accept a rate of loss anything 
like as high as that which the RAF im- 
posed on German-escorted bombers dur- 
ing the Battle of Britain. In other words, 
Fortress formations defending themselves 
have done better than German bomber 
formations did when protected by fighters. 
And they have won that success at greater 
ranges. Whereas the Germans rarely 
operated at a radius of more than 100 
miles, the Fortress formations have flown, 
on occasions, 300 miles to their targets. 

The RAF bomber chiefs are the first to 
rejoice in the success of the American 
units. The American experience in this 


The "Swordfish" won acclaim early in the war for sinking . 
Italian warships at Taranto, but even then was obsolescent. 
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SURVEY 


by E. COLSTON SHEPHERD 


Editor, “The Aeroplane," London, England 


Gn a great paradox of the war, improvised carriers and ob- 


solete Fairey "Swordfish" combine to destroy enemy subs. 


matter may well prove of value to the 
British before the war is done. There are 
several signs that the incidence of enemy 
defense against the heavy night raids is 
changing. The swing by Germany to 
fighter production has been noted. Many 
more reports of combats between bombers 
and night fighters are being received. The 
deluge of bombs which go down into de- 
fended areas during the night raids tends 
to disorganize A.A. gunfire. Quite pos- 
sibly the RAF bombers may have to con- 
centrate on beating off night fighters 
rather than on evading the flak as in the 
past. 

Formation flying by night could not be 
comparable with that of the Fortresses by 
day. Army Air Forces chiefs in Europe 
have lately described one method of 
grouping Fortresses in a combination of 
formations which gives both a vertical 
and horizontal “V” and so affords a field 
of concerted fire in three dimensions. That 
method appears to have proved most ef- 
fective and to have limited the enemy 
fighters to diagonal attacks from the front. 
The enemy fighters have had to be con- 
tent with the brief burst of fire as the 
aircraft approach each other at a com- 
bined speed of about 550 m.p.h. and to 
roll over during the burst so as to present 
only their armored bellies to the short- 
range fire of the Fortresses as they dive 
under the formations. 

Some measure of formation flying ought 
to be possible at night and the RAF 
Bomber Command may have to consider 


it. Furthermore, the bombers may need 
to be able to open fire at greater range. 
On moonlight nights in particular, the 
cannon-armed fighter is apt to take pot 
shots at long range in the hope of wing- 
ing a bomber and to close in for the kill 
when a damaged machine drops behind. 
American experience has shown how im- 
portant equality of range is in a bomber’s 
defensive weapons and recent investiga- 
tions have shown the significance of 
muzzle horsepower as the true test of 
firepower in aircraft. I should be sur- 
prised if these pointers had been wasted 
on the RAF Bomber Command. 

Range in another sense has also been 
applied with admirable effect lately by 
the Liberators. Raids involving flights of 
2,500 miles for the purpose of attacking 
special targets in the more remote parts 
of Europe have tended to upset the plans 
of the Germans for the economical use of 
their overtaxed air arm. The German 
habit of grouping air units where they are 
most likely to be wanted has been noted 
lately on all fronts. Concentration of force 
is a sound military principle. As they 
applied it in attack, the Germans are try- 
ing to make use of it in defense. On the 
Russian front these concentrations of air- 
planes have been moved from point to 
point as they were required. A less mobile 
fighter force covers the western ap- 
proaches to Germany and groups capable 
of rapid concentration are scattered over 
the occupied countries in western Europe. 

(Continued on page 159) 


Escort carriers like the H.M.S. 'Battler,"’ built in the U. S., 
combine with planes like the “Swordfish” to war on U-boats. 
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Now serving as associate editor of By CAPT. H. A. De WEERD 


"Infantry Journal,’ Captain De 
Weerd approaches the subject of air 
and ground collaboration from a new s - , 
and fresh angle. His background as [| d h d d 
a Carnegie Fellow in military studies A Le air superiority as SuCCcee e 
at Princeton University, editor of 
"Military Affairs'' (1937-42) and as ° ° . ’ 

a professional historian provides him in disrupting Germany Ss plan to hold 
with a wealth of factual data on 
which to base this new series of an- 
alytical military articles for FLYING. 





Associate Editor, "Infantry Journal’ 





off an all-out invasion of continent. 








Nazi's in-and-over-Prague during peak of Hitler's victories." 


more violent controversy than over the role of air 

power in modern war. The author ventures into this 
highly-disputed arena not because he is an air special- 
ist but because he has given some years of study to 
the general field of war. Cyril Falls, the military critic 
of the “Illustrated London News,” confessed that the 
plight of the military commentator is a sad one “be- 
cause war goes too fast.” “Yet,” he said, “I cannot re- 
sist the conclusion that the majority of air writers are 
in even a worse position, because they have less back- 
ground. A great soldier once said to me: ‘One must 
never leave the conduct of affairs to one’s staff, how- 
ever good, because the staff officer is immersed in de- 
tail; he is a technician.’ The best writers on air affairs 
are technicians. Their work is invaluable, but it does 
not fit them for the task of seeing the war as a whole.” 
In this and following articles the author will treat the 
contribution of air power to the general progress of the 
war—not analyze it in a vacuum or indulge in a pro- 
gram of wishful thinking. 

Since the utility, range, and power of the air arm 
has increased tremendously since 1939, the most help- 
ful results can be obtained from examining recent de- 
velopments. One should avoid drawing lessons in 
1943, from the campaign in Poland. The general rela- 
tion of air power to the defense of Hitler’s fortress of 
Europe can only be established with present facts. 

In the years from 1939 to the end of 1942, the mili- 
tary dynamism of the Axis was everywhere in the 
ascent. The mighty combination of land, sea and air 
power which they had built up enabled them to over- 
run vast stretches of Europe, Africa and Asia. Finally 
in the late fall of 1942, the United Nations established 
a precarious balance on land, air and sea, which in the 
spring and summer of 1943 was turned into an offen- 
sive on all fronts. In the Eurafrican theater of opera- 
tions this took the form of a tremendous Red Army 
offensive and in a conquest of North Africa by the 
United Nations. By the autumn of 1943 the military 
dynamism of the Axis was exhausted; Italy collapsed 
and Nazi Germany was reduced to a defense of a curi- 
ous position extending from North Cape to the Aegean 
Sea which they called the “Festung Europa.” 

Fortunately for the cause of the United Nations the 
military revolution which the Nazis brought about in 
land warfare was not extended with equal enterprise 
or vision to the air. They did not grasp the almost 
limitless possibilities of air warfare. As a result, they 
must now defend the fortress of Europe with essentially 
the same weapons they used to win their impressive 
victories from 1939-41. In the meantime, thanks to 
their unrivaled industry and capacity for combining 
mass production with frequent changes of models 
which was a common practice in the automotive indus 

(Continued on page 146) 
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A line of Junkers Ju-52 troop transports caught on the ground in Africa were reduced to a scrap heap by American bombers. 
Germans used Ju-52's in frantic attempt to rush reinforcements to the front during final days of African campaign. 


"Liberators” (six of which are visible in picture below) and "Flying Fortresses" participated in devastating daylight precision 
bombing of German naval shipbuilding base at Kiel. German's suffered serious setback to Q-boat program as a result. 








The author (left) flew this damaged “Mosquito” back to base in England after raid on Jena, Germany. 


“MOSQUITO” RAID 


by Wing Commander H. W. REYNOLDS, RAF 


Jhe Royal Air Force's famed wooden bomber proves it can take punishment, in 


this personal account of a typical raid over a German war industry center. 


against the Zeiss works at Jena in 

south central Germany was the deep- 
est low level daylight penetration of 
enemy territory yet undertaken by the 
RAF when it was carried out May 27. It 
was also—for me—one of the most event- 
ful. 

I was leading in “B for beer” (DZ601), 
a particularly fine de Havilland Mosquito. 
Airborne with the rest of the formation 
at a certain hour in the early evening 
we formed up in the circuit area of the 
airfield and set our course for the preci- 
sion-instrument manufacturing city, Jena. 

We crossed the North Sea at wave-top 
height. On approaching the enemy shore- 
line, always the tensest moment, we in- 
creased speed and closed formation for 
the quick dash across the coast. 


ie daylight Mosquito bomber raid 


Frequently we have a narrow squeak 
with birds—an enemy of low-flying air- 
craft. If they do hit us, serious damage is 
almost sure to result at the speed we are 
traveling. 

There were no incidents until we ran 
over one of Germany’s reservoirs, when 
the Hun pushed up some accurate flak 
at us. Fortunately no one was hit but 
shortly afterwards two of our formation 
collided and crashed. 

Another 50 miles or so we encountered 
bad weather—first a thick industrial haze 
and then heavy clouds covering the tops 
of the hills over which we had to fly. Of 
course we had to enter clouds and climb 
high enough to clear the hills with a 
margin of safety. As soon as I estimated 
that we should have cleared the high hills 
I descended into the gloom beneath the 


clouds to enable the other chaps to pick 
me up again. 

Squadron Leader Blessing of the sec- 
ond section also did this. The crews said 
afterwards that the maneuver was a great 
help for them to regain formation. 

At this stage we had arrived at a point 
approximately 20 miles from the target. 
Increasing speed, we opened the bomb 
doors. We picked up various landmarks 
we were looking for and knew from these 
that we were right on the track. 

Visibility was now down to about 1,500 
yards—not much when one is traveling 
at such high speed. The target now was 
only two miles away. At 1,000 yards I 
picked up the tall chimneys and opened 
up to full throttle. My observer pointed 
out the balloons. The flak came up at us 

(Continued on page 162) 
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STRAIGHT SHOOTERS 


by 
REX SYDNEY 


from side meet withering .50 caliber machine gun fire from top turret and waist. 


Jhe Navy has learned that the rear seat gunner of a dive bomber 
or torpedo plane is an extremely important crew member. 


shot down during the crucial Battle 

of Midway must have gone to his 
honorable ancestors with a very red face. 
He was downed by the rear seat gunner 
of a Marine Corps dive bomber who had 
never before fired a machine gun from a 
plane! 

Whether that was the result of good 
shooting or good luck doesn’t matter. 
What is important is that so inadequately 
trained a gunner could have been thrust 
into such a vital spot, and even more im- 
portant is that the longer the war lasts 
the less likely it is that such a thing 
could happen again. For the Navy quick- 
ly learned that the developing pattern 
of aerial war in the Pacific made the rear 
seat gunner of a dive bomber or torpedo 


h’ LEAST one of the Jap Zero pilots 


plane just about as important as the pilot. 

Take it from one of the Navy’s ablest 
combat pilots, Lieut. Comm. William J. 
“Gus” Widhelm, skipper of Scouting 
Eight, it was the rear gunners who de- 
served most of the credit for bringing all 
but two of the squadron’s dive bombers 
back from the blazing Battle of Santa 
Cruz Islands, one of the most vicious en- 
gagements of the air war in the Pacific. 
Air groups from four Jap carriers, in- 
cluding some of their biggest, struck at a 
vastly inferior (numerically speaking), 
force of American carriers and escorting 
warships. It was in this action that the 
new, 35,000-ton U.SS. Battleship X 
knocked down 30 of 32 attacking Jap 
planes with her antiaircraft battery. It 
was also the action which cost the U. S. 


Navy the carrier Hornet. But at least 
three Jap carriers and positively 156 
Jap aircraft were destroyed that day. 

As Widhelm led his squadror in search 
of Jap flat-tops the air was literally full 
of Zeros. He said he lost count at 70 
but couldn’t help thinking that his squad- 
ron’s real trouble would come on the 
way home, after they had dropped their 
bombs. They would be at a low altitude 
then, duck soup for Jap fighters lurking 
high in the clouds. Just before reaching 
his target, Widhelm’s plane was so badly 
damaged he was forced to make a crash 
landing on the water where, from- their 
little yellow life raft, he and his rear gun- 
ner were able to watch the final phase 
of the attack. 

“Keep together! Keep formation!” Gus 








kept yelling, hoping his men would re- 
member the doctrine he had drilled into 
them, the necessity for a tight formation 
to give them maximum firepower and 
so arranged to give the rear-gunners the 
fullest opportunity to bring their “free” 
guns to bear on pursuers at all times. 

Although Widhelm couldn’t see the 
squadron through its thrilling return trip 
he found on his rescue three days later 
that all but two planes had fought their 
way back to the doomed Hornet and that 
the “free” gunners had downed at least 
15 Jap attackers en route. 

If any such stimulus were needed, the 
experience of Widhelm’s and other dive 
bomber and torpedo plane squadrons in 
the first year of the war demonstrated the 
importance of the rear seat gunner. With- 
out him many a Navy plane and its crew 
would not now be in service. 

The fact that the Navy learned this 
lesson can be seen throughout its tremen- 
dously expanded aviation program. Al- 
most every day specially designed gun- 
nery ranges at the big air training cen- 
ters which the Navy has set up at 
Pensacola and Jacksonville, Fla. are 
crowded with embryo marksmen who 
make the usually quiet countryside sound 
like Armageddon. At one of the ranges § 
belonging to the Jacksonville training 
center more than 2,250,000 shotgun shells 9 
had been fired by the students in the first 
seven months of operation. 

To give the gunners as much of their 
training as possible on the ground, and 
at the same time to simulate the condi- 
tions under which they will have to 
operate in the air, the Navy uses a num- 
ber of clever synthetic training devices. 
In the eyes of the men directing the 
training, however, variations of skeet 
shooting are regarded as perhaps the most 
important part of the program. 

At Pensacola, for instance, the gunners 

(Continued on page 154) 





Highly skilled in marksmanship by intensive Navy training, bow turret gunner 
on Consolidated "Catalina covers forward area with .30 caliber machine gun. 


Sleeve target used in aerial machine gun Skeet shooting is used extensively in Navy's training program. Lieut. 
practice is carefully checked for hits. Charles Wisner (second from left), skeet champion, checks on student. 
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IKE every combat plane in the Army Air 
Forces, Consolidated’s Liberator has needed 
a number of face-liftings to keep up with the 
war. The modifications shown on this page had 
to do entirely with armament, thereby over- 
coming the Lib’s greatest handicap, defensive 
firepower. Two most vulnerable parts of this 
airplane have been the nose and belly. Both 
have been considerably strengthened with the 
power-driven turrets shown here. The nose 
turret, produced by the Emerson Electric Co., 
uses two .50 caliber guns, 
and brought about the rede- 
sign of the Lib nose. Turret 
and gunner sits high in the 
nose, while the bombardier 
lies flat in a special com- 
partment, beneath the tur- 
ret. The new nose arrange- 
ment is the most radical; 
the belly turret is a Sper 
unit, almost identical to that on the Boeing Fly- 
ing Fortress—except that the Lib ball turret re- 
tracts. This version of the Lib now is in opera- 
tion all over the world. Production at Willow 
Run was slowed while the new modification 
was made on the assembly line. One of these 
Ford-built Libs was on display in Chicago re- 
cently, its high modification letter (indicating 
the model currently in production; information 
that cannot be printed) clearly visible to the 
public. Number of guns probably 10, although 
Consolidated publicity men say 13 


New Lib nose has power turret high on fuse- 
lage, with compartment for prone bombardier. 





STEEL SAVER 


By JACK MIEHLS 


By using sufficient lumber for 4,500 houses, unique wood design of 
Chicago Douglas plant saves enough steel to build a battleship. 


operated for the Government by Doug- 

las Aircraft Company, is the world’s 
largest cargo-plane factory—and the 
world’s largest wooden structure. 

Designed and tooled for the sole manu- 
facture of Skymasters, the plant is sched- 
uled to produce great numbers of these 
four-engined giants for the transportation 
of vital arms and supplies to our many 
far-flung battlefronts. 

The Army Air Forces’ selection of this 
site was based on the resources of mate- 
rials, manpower, transportation, sub-con- 
tractors and suppliers available in the 
Chicago area, as well as the accessibility 
of limitless quantities of water, coal and 
electricity. 

The 30,000,000 board feet of lumber 
used in the construction of the plant 
would build approximately 4,500 medium- 
priced homes. Its 250,000 cubic yards of 
concrete would supply the foundations for 
5,000 such houses; and its 500,000 square 
feet of windows would furnish the glass 
for 2,500 of these homes. 

This mammoth aircraft plant requires 
more than 1,000,000 gailons of water each 
day, which, in turn, would service 4,000 
average homes. The 20,000 kilowatts of 
electricity used each day would supply 
the heaviest demands of 5,000 such houses. 


Tow recently completed Chicago plant 


Eleven carloads (576 tons) of coal is con- 
sumed on a capacity day. 

This vast war plant has its own airport 
and its own railway system with a special 
locomotive and nine miles of track. 

Chief feature of this highlight of Ameri- 
can construction engineering was the use 
of the split-ring connectors and shear 
plates throughout. The now-obsolete bolt 
connection was never satisfactory be- 
cause shear and pressure were concen- 
trated in the small area_of wood around 
the bolt. The new spMt-ring technique, 
however, distributes the pressure across 
the full width of the timber and takes 
full advantage of wood’s great compres- 
sion strength. This ring-connector made 
it feasible to design heavy structures 
around timber instead of steel. 

This new technique has made it possi- 
ble to construct the 150-foot, 70-ton trusses 
for the assembly bay at the new Chicago 
plant. The world’s largest, they are made 
up of 20,000 board feet of lumber—suffi- 
cient to construct three modern medium 
priced homes. 

Since it was practically impossible to 
obtain large-dimension timber for the 
main supports, specially-laminated col- 
umns were fabricated, casein glue being 
used as the bonding agent. Tremendous 
pressure was applied during the process- 


ing of these giant uprights, whose strength 
surpasses that of solid timber, which, in 
large dimensions, has a tendency to 
open and split under pressure. Then, 
too, various grades of lumber may be 
used in this laminating process, the make- 
up boards being tapered and spliced for 
the subsequent pressure-joining and 
bonding. 

It is due to this new development in 
timber construction that the Austin Com- 
pany, designers and builders of this proj- 
ect, was able, in co-ordination with U. S. 
Army engineers, to save 30,000 tons of 
steel in constructing this world’s largest 
all-timber building. 

U.S. Army Ordnance officers state that 
the critical material thus diverted would 
make 3,000 medium tanks; 4,500 Army 
trucks; 2,500,000 rifles; 100,000,000 20 mm. 
antiaircraft shells; and 3,000,000 75 mm. 
tank, or anti-tank, armor-piercing shells. 

The U.S. Navy could add an additional 
30,000-ton superdreadnaught to its fleet 
through the use of this steel. Or three 
sister ships could be built for the Boise, 
famous cruiser that sank six Japanese 
warcraft off Guadalcanal in the Solomons. 
Twenty destroyers of the Farragut class 
could be constructed, 30 minelayers, 
or 60 small submarines could be built of 
this critical material. 
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Here under construction, the factory 
is world's largest wooden building. 


“Only three-tenths of a pound of steel 
per square foot was required to construct 
this extensive aircraft plant,” explains 
John D. Weaver, plant manager, “whereas 
the average American industrial factory 
requires between 25 and 35 pounds for 
the same area.” 

Unhampered by blackouts or dimouts, 
construction was carried on 24 hours a 
day, seven days a week, batteries of flood- 
lights affording daytime working condi- 
tions for the night crew. Taking full ad- 
vantage of the time element, the Austin 
Company set an enviable record in its 
construction. Then, too, the fact that the 
building was constructed almost solely of 
wood—instead of brick, cement or steel— 
permitted extremely rapid construction. 

The main assembly plant typifies mo- 
dernity in aircraft manufacture design. 
Built under supervision of Army engi- 
neers, this single daylight plant contains 
practically no critical war materials ex- 
cept the steel pipes and valves in the 
steam lines and sprinkler system, although 
it is provided with advanced tooling, 

verhead cranes and conveyors, and all 
the other facilities for efficient operation. 

The modern fluorescent lighting system 
alone saved 135 tons of steel by the use 
of pressed wood reflectors, surfaced with 
a synthetic enamel, instead of porcelain- 
enameled steel, at no loss in lighting 
efficiency. 


Douglas “Skymaster lands on concrete runway of new Chicago factory's airport. 





Wooden beams and trusses of Douglas plant helped save 30,000 tons of steel. 


Critical materials also are replaced with 
fiber downspouts; with asbestos and plas- 
tic pipe instead of steel to handle water 
and process lines; with wooden pipe in- 
stead of reinforced concrete in the drain- 
age system; with wooden manhole covers, 
as well as non-metallic ventilating ducts, 
and heater and radiator housings. 

Cement-and-asbestos siding—instead of 
masonry—has been.used on the entire 
plant at a great saving in manpower and 
expense. This amazing structure has wood 
sash instead of steel; and fabric in place 

(Continued on page 158) 
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FLIGHT TO 


BRITAIN 


By MAX KARANT 


JSlying’s managing editor recently spent a month in 


England getting a first-hand picture of the air war. 


Atlantic is hell. Not the death-defying 

pioneering the adventure-lover thinks, 
but a kind of monotony so intense it’s al- 
most unbearable. You just sit (or lie in a 
sleeping bag) in the bomb bay of one of 
the RAF Transport Command’s old 
Liberators for nearly 16 hours each way 
You read, you talk, you try to look out— 
quite a feat in an airplane designed 
primarily to carry bombs—and you just 
sit. You try to do all these things as 
slowly as possible. That doesn’t shorten 
the time, so you just sit and look. At the 
moment I know more about the shape, 
size and color of the rivets, tubing and 
machinery inside a Liberator than do the 
men who designed and built her back in 
San Diego. I am convinced of one thing: 
unless the world-girdling airlines that 
will come after the war do something to 
relieve their passengers’ boredom, they 
are going to lose customers to palatial, 
luxurious ocean liners. 

My flight to the British Isles started 
in Canada and ended in Scotland. [The 
exact location of this huge air termi- 
nal in Scotland has been a military 
secret ever since its establishment. How- 
ever, Gen. George C. Marshall, in his 


Salant is in Scotland. Flying the 


biennial report to Secretary of War 
Stimson which was released for publica- 
tion on September 8, included a map 
which clearly shows this air base at Prest- 
wick, Scotland. Prestwick is a small com- 
munity on Scotland’s west coast, a few 
miles south of Glasgow and near Ayr.] 
The plane was the first Liberator ever 
built. Its nose turret has been replaced 
with a cargo compartment; the tail turret 
now is a toilet. This veteran has been 
flying the North Atlantic almost since the 
day the war started. That this air route 
probably is the world’s busiest is indi- 
cated by the fact that my pilot, Buddy 
Messenger, was making his 58th crossing. 
Several Americans—civilian employes of 
the RAFTC—fly this run. Earl Ortman 
and Clyde Pangborn are two; each ferried 
a bomber across on the same day of my 
flight. 

Most exciting part of the flight was sight 
of land on the other side. It was Ireland, 
but it looked like almost any part of the 
U. S. west coast. It was knowing that this 
was my first look at Europe that made it 
exciting. Soon we landed at Prestwick, 
Scotland, at an airfield so similar to those 
in the U. S. that it easily could have been 
transplanted anywhere in the States with- 


The author, wearing a war correspondent's uniform, in the cockpit of a Thunderbolt” 


at an AAF station. This plane was shot down three days after the picture was taken. 








out attracting undue attention. In the ad- 
ministration building, for instance, we saw 
far more Americans—Army airmen—than 
English or Scots. Only the Spitfires and 
Beaufighters overhead made the scene 
“foreign”; everywhere on the field were 
Fortresses, Liberators, Mitchells, Bostons, 
Skymasters—dozens of these huge Doug- 
lasses—Skytrains ... 

Hitched a ride to London in a small 
RAF transport (DeHavilland Dominie, or 
Dragon Rapide, as it was known before 
the war). The weather was perfect and 
we flew fairly low all the way from Prest- 
wick over the Isle of Man, through Wales 
and England to an airfield just outside of 
London. A startling thing about this 
flight was the unbelievable number of 
huge air bases (‘“aerodromes” here) 
everywhere you look. Throughout the 
flight to London we could have cut our 
engines almost anywhere and landed on 
an airfield. This vast pattern of bases 
is only littke more impressive than the 
amount of traffic you see in the air at all 
times. I have never seen so much air 
traffic compressed into so small an area. 
Back in the States you don’t meet other 
aircraft flying cross-country air more than 
a few times a year; over here you see 
dozens in a half hour. 

* * ed 

Lonpon. There is a war going on here, 
and these people are playing for keeps. 
You hear hundreds of RAF Lancasters, 
Stirlings and Halifaxes go out every fly- 
able night and, being a somewhat shel- 
tered American, you're rather shaken by 
the grim pleasure the average English- 
man gets as he listens to his bombers 
heading for Germany. The British stopped 
differentiating between Germans and 
Nazis long ago. They know that by the 
time they get up tomorrow morning, there 
will be a lot more German industry in 
wreckage and flames. 

The Germans made these people this 
way. German pilots bombed and strafed 
school children too often for it to have 
been “a mistake.” Just the other day a 
couple of German fighters machine- 
gunned a schoolyard full of playing chil- 
dren. They don’t talk much about it, but 
the RAF bomber pilots have given me a 
good insight into what the Germans are 
going to have to pay for their brutality. 
Nothing gives the RAF airman so much 
pleasure and satisfaction as the sight of 
his and dozens of other 8,000-pound bombs 
blasting whole areas of German factories 
into bits. 

Hitler almost had these people defeated 
in the Battle of Britain. Apparently he 
didn’t know it. The RAF was down to a 
handful of planes. The DeHavilland com- 
pany was feverishly installing bomb racks 
on tiny Tiger Moth biplane trainers that 
were to bomb the expected German in- 
vaders on England’s beaches. Rifles and 
ammunition were rushed to ground troops 
in the British Isles from the United States. 
I saw cables they had stretched across 
every flat piece of ground to trip up Ger- 
man transport planes trying to land 
troops; many of those cables still stand. 
Hitler could have invaded by air and 
sea, several RAF men told me, and there 
would have been little first-line military 
(Continued on page 108) 
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HAT the service station is to the civ- 
Wires automobile driver the Army air 

depot is to the pilot—plus a lot more. 
The air depot is the “service station” and 
supply store for the men taking the 
planes through to the fighting zones—or 
bringing them back. 

When the Air Service Command (com- 
ponent of the Army Air Forces) was sur- 
veying the northwest area for a terrain 
on which to erect what is now the mam- 
moth Spokane Army Air Depot, some- 
times shortened to “SPAD,” the citizens 
of Spokane, Wash., chipped in $127,000 to 
buy the Galena plateau 14 miles out of 
the city proper. “Here” they told the 
AAF, “this is yours. Take over.” The 
Air Service Command took over, fast. 

Where a spade first bit into the wheat 
fields and mud bogs of Galena there now 
has risen a miracle of combined military 
and civilian determination. Now huge 
hangars, aimed westward at an alarmed 
Japan whose air force is being cleared 








Flying Fortresses" are but a few of the many types of aircraft brought or flown to the air depot for repairs. 





They run the depot—Brig. Gen. Jacob H. 
Rudolph, the commanding officer, and 
Col. Frank M. Kennedy, who built it. 


away by Uncle Sam’s five-to-one combat 
superiority wherever the two powers 
clash, harbor the most nearly perfect 
planes yet devised by man and machine. 
Out of the factories they come, these new 
ships which Gen. H. H. Arnold says “will 
surprise us and stun our enemies,” to de- 
pots such as SPAD located at tactically 


Diesel rail engines haul freight cars over eight miles of track at Spokane Army Air Depot to rows of warehouses. 





Jhe Spokane Army Air Depot is a self-contained city of 10,000 dedicated 
to supplying, servicing and repairing thousands of U. S. combat aircraft. 


selected spots throughout the nation. 
Final checks made, they are boarded by 
expertly trained crews—and off they go 
into the wild blue yonder. 

But it’s not only a matter of getting 
ships off the ground and into the fight 
Keeping them in the fight is what counts. 
Taking care of both details is the job of 
arn Army air depot. Multiply one ship 
by thousands, add those ships that must 
come back for repairs and thorough serv- 
icing, add then the transporting of aerial 
supplies and materials from a main depot 
such as SPAD to the sub-depots in in 
numerable Shangri-las all over the world, 
and you get some idea of the scope of 
the air depot’s job. 

This is no village blacksmith business. 
This get-’em-up-keep-’em-up business the 
Army Air Service Command and its per- 
sonnel are conducting is on a _ scale 
neither friend nor foe believed possible 
of accomplishment within such a short 
period. Col. Frank M. Kennedy, a master 





"Paul Bunyan" is an apt name for this 65-ton crane which can pick up a Lockheed 
“Hudson,” roll off with it at 18 m.p.h., and set it down as gently as a feather. 


organizer and one of the first five men 
in the U. S. Army to learn to fly, was 
charged with the responsibility of getting 
SPAD started. He had spent 40 million 
dollars in similar projects and now had 
20 million to be used to the greatest ad- 
vantage in the quickest possible time. 
Ground was broken; runways laid; bar- 
racks for soldiers grew; sheds and ware- 
houses took shape; widening of the main 
road to and from Spokane was begun. 
Skilled civilian personnel was sought for 


the multiplicity of jobs that had to be 
filled. Unskilled people who were willing 
to roll up their sleeves and go to work for 
Uncle Sam were sent to trade schools in 
Spokane, nearby Boise, Eugene, Yakima, 


and Helena. An average of 1,200 quali- 
fied depot workers each three months 
took their places at lathes, drill presses, 
aircraft machines and in offices. Sixteen 
blind men and women civilians are lend- 
ing the fine touch of their sensitive hands 
to various depot labors. No experiment 
this; these sightless citizens are getting 
the job done the same as the rest. 

From an armful of blueprints, a rough 
plateau has become a master link in the 
War Department’s plans for the coming 
great Pacific offensive. A look at the 
map tells the story. Hirohito and Com- 
pany, sitting in their Imperial Palace, are 
surely studying that same map with tre- 
pidation as the ever-growing roar of 


Women comprise a large proportion of the civilian mechanics employed at the Spo- 


kane Depot. In this picture four are shown for the one man working on a ''Fortress." 


Yankee propellers presages a crescendo 
of extermination. 

At the Spokane Army Air Depot planes 
are in evidence everywhere, new planes 
due to go out to fight, batile-scarred 
planes just returned; bombers, fighters, 
cargo and transport-carrying planes be- 
ing readied with supplies. Close to the 
flying line are low bulky buildings iden- 
tified as aero repair, engine repair, ma- 
chine shop and radio through these and 
other aeronautical titles inscribed in the 
fresh brick and cement. Rising into the 
air is a 130,000-pound crane that will lift 
the largest four-engined bomber, walk off 
with it at 18 m.p.h. and set it down as 
gently as a cat does her kitten. There 
is a nameless building where secref parts 
are repaired under the closest military 
surveillance; in an adjacent barbwire- 
fenced structure, sentries inside and out, 
four four-ton doors the only entrance, 
America’s deadly accurate bombsights are 
safe. There is a school that teaches 
everything from welding to stenography, 
training civilian and soldier replacements 
for the continued expansion of this and 
other depots. There is a modern, well- 
equipped hospital and main and branch 
post offices. There are warehouses enough 
to maintain an entire city. 

Indeed, the Spokane Army Air Depot, 
with its more than 10,000 civilian-military 
population, is a city. A city of bustling, 
beehive war industry, with eight miles of 
railway tracks curling about it, two loco- 
motives handling cars jammed with war 
materials. Jeeps, squad cars and trucks 
of all kinds move quickly about in pur- 
suit of their respective jobs, all correlat- 
ing into the single big job. Gas and oil 
is carried to the planes—civilian and 
Army mechanic specialists work side by 
side testing motors and hydraulic sys- 
tems, welding parts, repairing radio in- 
struments, checking armament and am- 
munition, maintaining the airfield, han- 
dling the enormous volume of necessary 
office and administrative paper work. A 
main runway of 8,000 feet and two cross 
runways of 7,000 feet each form the 
arteries leading out of the heart of the 
depot. Thousands of soldiers—how many 
is of course a military secret—are in the 
final stages of overseas service training. 
Many will perhaps see again, in actual 
fighting zones, some of the same ships 
they have worked on at SPAD. 

“To service combat units of the Army 
Air Forces always, no matter what the 
conditions or where they are, is the job 
of the air depot.” So does Brig. Gen. 
Jacob H. Rudolph of the Air Service 
Command, in charge of the Spokane 
Army Air Depot and area sub-depots, 
sum up the purpose of the depot effort 
in this global war. Stationed at Hawaii 
at the time of the Pearl Harbor infamy, 
General Rudolph has served four tours 
of duty with air depots. During World 
War I, he taught aerial gunnery at Fort 
Worth, Tex., and later started Carlstrom 
anc Door Fields, in Flerida. With Gen- 
eral Rudolph as his chief assistant is his 
friend of 35 years of Army association, 
Colone! Kennedy. They realize that the 
work of the Spokane Depot—and similar 
depots—is essential to victory. END 
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resentatives voted on a resolution to 

create a standing committee for civil 
aviation. The proposal was strongly fa- 
vored by a large group of members (in- 
eluding the author), who argued that 
civil aviation has become of such great 
importance to the future welfare of 
America that it would require the full 
attention of a standing committee in or- 
der properly to plan for its development. 
It was urged that the need for sound leg- 
islation is so immediate and pressing that 
the attention of a group exclusively 
charged with this subject was required 
in order to secure prompt action. Oppo- 
nents of the measure did not disagree 
with these objectives but felt that under 
the existing organization of the House 
those objectives could be satisfactorily 
accomplished. 

The resolution was defeated but the 
debate helped awaken the entire coun- 
try to a realization of the critical part 
which civil aviation will play in our post- 
war development. It is fair to assume 
that the country expects Congress will 
quickly provide legislation which will 
guarantee, so far as legislation can, the 
prompt development of civil aviation on 
a sound and enduring foundation. 

There are few, even among those now 
engaged in the field of aeronautics, who 
have a full conception of the terrific im- 
pact with which post-war civil aviation 
will strike our world civilization. Tech- 
nological advances since Pearl Harbor 
have been so vast that they are difficult 
to comprehend. More important, we have 
trained (and trained well) hundreds of 
thousands of our best young men in vari- 
ous branches of aviation. The results of 
this program have already become vis- 
ible for all the world to see. 

American skill plus American courage, 
fighting side by side with that of our Al- 
lies, has battered the once-mighty Luft- 
waffe into a quaking shell, unable today 
to do more than struggle weakly against 
the inevitable tomorrow when it will be 
swept from the skies. Boastful, strutting 
Mussolini has gone into oblivion. The ar- 
rogant Jap, trained to welcome death be- 
fore surrender, fled from Kiska through 
the fog. On fronts the whole world over, 
Allied air power is demonstrating its su- 
premacy in a manner that will shorten 
the war by years and save millions of lives. 

When the conflict is over, when these 
discoveries and trained men turn to the 
useful purposes of peaceful society, civil 
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aviation will come into its own, in a man- 
ner that will affect the daily lives of all 
humanity. Because so much of its de- 
velopment is American, its greatest ef- 
fects will be felt here. 

Aerial argosies of the future will fly 
with a degree of safety and dependability 
of schedule hitherto unknown. We will 
have better and more efficient planes, 
with more powerful and dependable 
power plants. We will know much more 
about the elements; at the same time, 
bad weather will be much less of a prob- 
lem, with stratosphere flying becoming 
commonplace. 





The Hon. Jennings Randglph, Representative 
from West Virginia, author of this article. 


Thanks to war-spurred advances in the 
science of radionics, fog has ceased to 
exist so far as it affects the operation of 
a properly-equipped plane. The pilot of 
the future will “see” his way as clearly 
through fog or night as through sunlight. 
He will be in constant touch with land 
bases by two-way radio, and the exact 
position of his plane while in flight will 
be determined with another radionic de- 
vice. I predict that air traffic of the fu- 
ture will be as safe and dependable as 
that known today by any form of trans- 
portation. 

None of us knows when the war will 
end. However, we all realize—or should 
realize—that it would be a tragic mis- 
take if, after the war ends, we are not 
in a position to proceed immediately, 
without lost time, in the development of 
the aviation industry. We have time now 


5! 


oe, 


IN: 


By special arrangement this monthly feature appears simultaneously in FLYING and ‘'The Aeroplane’ London 


to lay the plans. If we wait until fight- 
ing is over we will run the risk of lagging 
behind during the period which will be 
most vital to the future health and 
strength of the aviation industry. It be- 
hooves us to delay no longer in making 
the necessary plans and to provide legis- 
lation immediately which will enable the 
industry to get ready for the war’s end, 
whether that end be two months or two 
years away. 

There is pending in the House a bill, 
introduced by Clarence Lea, chairman of 
the Committee on Interstate and Foreign 
Commerce, which provides for revision 
of our civil aviation law. It embraces 
constructive suggestions for strengthen- 
ing the legislative foundation for the in- 
dustry. This proposal has been fully de- 
bated in the committee and in public 
discussion in the press and otherwise.- 

The draft being formulated contains 
provisions for the broad stimulation of 
private and miscellaneous flying which 
have long been needed. In no existing 
law is there a clear recognition of the 
function of the Government in develop- 
ing and promoting this growth. In the 
past the author has introduced bills to 
provide for encouragement of aviation 
education in our schools. Such a provi- 
sion is included in the Lea bill. The pro- 
vision includes means for furnishing en- 
couragment to the creation of voluntary 
groups of private flyers and other avia- 
tion activities which can do much to 
spread interest in and knowledge of fly- 
ing. 

Another provision of the bill would 
continue on a permanent basis the essen- 
tials of the Civilian Pilot Training Act. 
Vocational training for aviation pilots, 
mechanics and other technicians would 
be authorized, to be conducted under con- 
tract with private schools. Needless to 
say, such a provision is of great impor- 
tance in order to assist the private schools 
to survive the difficult adjustment period 
which will follow the war, and also to 
assure a continuing program of training 
our young men and women with the 
highest possible standards of safety and 
efficiency by responsible operators. 

Within the framework is set forth the 
means for carrying out a nationwide 
program of airport construction and de- 
velopment. The war has shown us that 
a truly ambitious program of airport de- 
velopment is among our greatest needs. 
The day is rapidly coming when a proper 

(Continued on page 103) 





Douglas "Skytrains,”’ 


ARLY one morning a big flight of 
F Douglas Skytrains of the 436th Troop 

Carrier Group took off from the Alli- 
ance Army Air Base at Crawford, Neb., 
on a tactical mission. 

Several days before, this group had 
flown the 875th Airborne Engineers and 
equipment to Fort Robinson, Neb., in the 
beginning of a new training maneuver. 
The engineers were landed, their power- 
ful little earth-moving machines quickly 
unloaded, and the airborne troops set to 
work building a runway. 

This morning’s work reversed the ac- 
tion. Planes swooped out of the sky, 
picked up men and equipment, and re- 
turned them safely to their base. 

Such moving of men and equipment 
into forward areas for speedy construc- 
tion of advanced airfields in real or simu- 
lated combat is but one task of the Troop 
Carrier Command which is charged with 
the whole general duty of transporting 
troops and equipment to combat areas. 
Nevertheless, it is a complicated opera- 
tion requiring the most closely integrated 
and co-ordinated activity. 

Assume an enemy airfield is the objec- 
tive. First, the bombers put the field out 
of action. Then troop carrier squadrons 
fly big transport loads of paratroopers 
over the field. The men drop down, en- 
gage the enemy ground troops and start 
the actual capture of the field. 

Meantime the transports have doubled 
back to return with strings of gliders. 
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These kite-like carryalls land near the 
field and the glider infantry, bristling 
with weapons, jumps into action to help 
keep enemy planes grounded and com- 
plete the capture of the field. 

In the interval, the troop carriers again 
have returned to base and are back—this 
time landing with supplies, food, ammu- 
nition. Then comes the grim business of 
evacuating the casualties to dressing sta- 
tions and field hospitals. 

Now let us suppose that the field, or 
what is left of it, has been taken. It 
must be put into shape again as quickly 
as possible for use as an advanced base 
from which our bombers can go after the 
next objective. 

At this point the big transports, as well 
as gliders, fly in a great array of 
miniature construction machinery and 


equipment—tractors, bulldozers, shovels, 


sheeps-foot rollers, graders and every- 
thing it takes to make an airfield usable. 

Highly-trained technicians tear into the 
job with their small but efficient tools. 
They level off mounds, fill in holes, and 
when the job is complete, signal the air 
forces to come on in. Then they load 
up and high-tail it back to their base to 
wait for another call. Their work is one 
of the most important developments of 
this war, and their place in the combat 
team is of paramount importance. 

A typical mission under simulated war 
conditions starts in the office of Group 
Operations, at the Alliance air base. Pi- 


te 
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in line at scene of this “mission,"’ awaiting engineering equipment and personnel for return to base. 


lots and executives are gathered around 
a big map for a briefing. Maj. Adriel 
Williams, commanding officer of the 436th 
Troop Carrier Group, outlines the mis- 
sion as follows: 

“Our mission is to pick up the en- 
gineers at Fort Robinson with all their 
equipment and return them to this base. 
They have just completed a new strip— 
we'll be the first to land on it. I have 
made a reconnaisance. It’s in perfect 


shape but it’s dusty—three or four solifl 


inches of it. Dry as a bone. But the 
south end is soft. Keep away from i 
Anybody who overshoots this mornin 
will be a co-pilot for the duration an 
the extra six, too! 

“Captain Tobiason, the operations of 
ficer, will take off first and assume a pé 
sition after landing right here on 
corner of the field. He will clear ead 
plane to come in and land. Follow hil 
directions. After landing, taxi into a.lir 
behind the control plane and prepare f¢ 
the loading. 

“Remember, don’t try to three-poif 
your landing. And remember, you’ 
heavily loaded with 100-octane gasoli 
Keep your nose up—and clean, too! 

“Now, you will take your stations readi 
for take-off. H-hour is 8am. Take st 


tions at H-hour less 15 minutes. Star 
engines at H-hour less 10 minutes ang! 


taxi out at H-hour less five minute 
You'll cruise at 5,500 feet at 140 mph 
(Continued on page 161) 
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Field-levelling machinery (above) is as 


important to the mission as guns. It is 


flown to scene in "Skytrain" cargo plane. 
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3 WOULD take an intelligence officer years to absorb as many de- 
tails as the airplane on this page picks up in a few split seconds. 
For this reason, the reconnaissance airplane and its battery of 
cameras has been called the pulse of modern warfare. The Army 
Air Forces PRU (photographic reconnaissance unit) plane shown 
below is a modified Lockheed Lightning fighter; technically, the de- 
signation of this modification is F-5A. A wide variety of cameras, 
capable of performing almost any photographic job conceivable, can 
be installed in the Lightning’s nose. PRU aircraft—nearly every type 
f fighter and bomber can be found in PRU’s—precede and follow all 
major military operations, both land and air. It is the PRU plane 
that makes it possible for our military leaders to watch every move 
of the enemy. PRU cameras can detect nearly every subterfuge with 
such developments as infra-red and color films; the cameras them- 
selves would make the most imaginative inventor gasp. Cameras in 


a Lightning flying at 30,000 feet, for instance, can record tire tracks. 


Col. George Goddard, ace AAF phot 


expert, supervises camera installation ig 


"Lightning'’. PRU fighters have no gu // ~ 
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enses used in PRU cameras are American-made, A print from a PRU continuous-strip camera is developed. Prints 


on table is yellow. It is for haze penetration. like this come in one piece and can be used within a few minutes. 


Extremely valuable for low-al'itude -econnaissance the continuous-strip camera misses nothing in area photographed 


bottom print). Old method was to take overlappin ictures (below) which could easily miss whole gun emplacements 
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The Ferrying Division of the Air Transport Command is proud Pilots of the Ferrying Division return to their Long Beach, 
of its pilot personnel. This is one sign of how they stand. Calif., base by commercial airliner after delivering planes. 


FERRY GODFATHERS 


These pilots fly whatever is necessary. 
On field here are "Bostons," “Harvards,’ 
"Warhawks" and ''Hudsons,"’ all outbound 
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All Air Transport Command groups maintain study courses which each pilot must take between flying assignments. 


Courses include navigation, piloting, map reading, meteorology and radio. 


Class above practices Morse code. 


Gn delivering planes, materials and personnel 
to the Allied forces, ferry pilots of the Air Trans- 
port Command fly the seven seas and girdle the earth. 


in a final quick glance over the in- 
struments as he gunned the engines 
of the Flying Fortress and took off into 
the gathering dusk over the Pacific. Dur- 


[ne SAMUEL MACK'S eyes swept 


ing the next few minutes the resonant 
sound waves from the thundering en- 
gines gradually diminished as he pushed 
the big aerial battleship upward in ever- 
widening spirals over the sprawling Long 
Beach, Calif., airport. 

Then into the office of operations and 
dispatch came his laconic radio message, 
“We're away!” 

If you have a world map in front of 
you and you stick a pin on a spot in- 
dicating any one of the many and far- 
flung fighting fronts of this global war, 
you might accidentally hit upon the area 
toward which Lieutenant Mack is aim- 
ing his temporary charge. 

For he is one of the many hundreds of 
pilots who are delivering our fighting 
and cargo planes to every battle zone 
in the world as members of that phe- 
nomenal Army behind the Army, the Air 
Transport Command. 


By 
PAUL DILLON 


Through sleet and snow, monsoons and 
rain storms, over treacherous mountains 
and desert wastes, and the seven seas of 
the earth, ATC today is delivering our 
war planes and materiel and delivering 
them on schedule! 

On Lieutenant Mack’s order sheet, at- 
tached to the plane’s instrument panel, 
he notes that he is due to set the big 
plane down at his destination in just 59 
hours! And the record shows that ex- 
actly 58 hours and 37 minutes later he 
kept. the appointment! 

When Lieutenant Mack took off from 
the Long Beach terminus he had hardly 
gained the altitude at which he planned 
to set his course before other planes were 
roaring down the runway bound for pos- 
sibly a dozen different destinations. All 
in the ceaseless project of delivering to 
our fighting forces the output of eight 
Southern California aircraft builders. 


And while it is the men who eventually 
fight with these planes whose names fea- 
iure the newspaper headlines, it is the 
little publicized pilots of the ATC who 
have become among the most important 
units of the integral pattern of military 
logistics. 

Collectively, these men are simply part 
of a vast organization that in two short 
years has become the greatest air trans- 
portation system in the world. But in- 
dividually they truly are a representative 
cross-section of the democracy for which 
they are giving their efforts. 

The big “Pilot’s Loft” at the Long 
Beach terminal, which is headquarters 
for the Sixth Ferrying Group, Ferrying 
Division, ATC, was filled with pilots. The 
Loft is typical of those at other ferry de- 
pots throughout the country. Many card 
games were in progress. Some of the 
pilots were lounging about reading. 
Others were writing letters. Suddenly 
the public address system speaker blared 
into life. A dozen names were called. 

“Report to Operations!” 

Those three electric words needed no 





elaboration. The men called, and all 
others in the room, too, knew that in a 
matter of minutes they would be wing- 
ing their way toward some far military 
outpost. Romantic as these assignments 
may seem to the layman, they have be- 
come routine to the men of the Ferrying 
Division. 

Each of the men called left the room 
carrying a small kit containing clean 
linen and shaving equipment. Among 
them were a former dentist, physician, 
motion picture actor and a noted football 
player. Others in the big room had been 
crop dusters, barnstormers, airport own- 
ers or commercial airline pilots, while 
others had merely been run-of-the-mill 
private flyers who only recently had 
completed their transition training. 

Although each of the 12 pilots called 
had to check through seven other sta- 
tions after reporting to operations, one 
was winging his way toward his South 
Pacific rendezvous within 15 minutes after 
his name was announced over the loud- 
speaker. 

As each of the pilots reached his as- 
signed ship, which had already been 
warmed up by ground crew members, 
his own inspection was merely cursory. 
He knew that as many as 800 separate 
inspections had been made before he took 
over the controls. 

The strictest secrecy is maintained 
over the details of all assignments of 
ferry pilots. Their rendezvous with fuel 
and their exact destinations never are re- 
vealed before or after a delivery has been 
made. 

But it is no secret that members of 
the Sixth Group at Long Beach literally 
find their way to the four corners of the 
globe. 

General MacArthur’s widely separated 
Checking cargo on plane destined for fighting front. Ferry pilots play dual forces, the legions of Generalissimo Chi- 
role by delivering not only planes, but badly needed supplies or technicians. ang Kai-Shek, General Eisenhower in 

Africa, and the frozen lands of Alaska 
While awaiting their flight assignments, pilots gather in a room known as and Russia—all are on the calling list of 
their "Loft," where card games and "hangar flying" help pass the time away. the Ferrying Division of the Air Trans- 

port Command. 

And it is to the everlasting glory of the 
ATC and its regulations, which call for 
as near perfection as possible in the sci- 
ences of meteorology, navigation and all 
other fundamentals of flying, that these 
ships arrive safely and on schedule. 

While the dangers and rigors of carry- 
ing on this world-circling service have 
increased a hundred-fold as our fighting 
fronts expand, and the demand for fight- 
ing, bombing and transport planes multi- 
plies, the ATC safety record in general, 
and the Sixth Group’s in particular, is 
& harbinger of the greater things to come 
in sir travel. 

The nearest thing to a casualty in the 
Sixth Group in recent months was a 
minor crack-up during a forced landing 
on a beach of a South Pacific island. 

And even that slight mar on a unique 
safety record had some of the sting re- 
moved when the pilot, with the help of 
crew members of a nearby destroyer who 
witnessed his distress, accomplished his 
own repairs and took off again. He com- 
pleted delivery of that ship only three 
hours late! 

(Continued on page 90) 
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AIR TRANSPORT COMMAND VETERAN IS THE CONSOLIDATED LIBERATOR EXPRESS (C-87). 
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——— A NORDEN BOMBSIGHT GOES ABOARD A | 


' BEECH KANSAS BOMBARDMENT TRAINER. 
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More Bendix-designed UHF radio communication 
equipment and automatic radio compasses than 


relict isl-lamalel 4-Smteliil litte 


craft has been the highly specialized business of Bend: « Radio 


Our from its very inception ...long before the war. 


Just as Bendix Radio has set the pace in Aircraft Electronic 
pplication, so it will lead in develop- 


var birds are darting at Fortress Europa...and in 


hover mighty fleets for airborne invasion 


mbers and transports will darken Axis skies 
Equipment for wartime 


ing new electronic marvels for peacetime flight, thus helping 
the Transports of Tomorrow. 


f guiding them to secret destinations, and direct- 


linating their swift, complex manceuvres, Bendix 


io* Equipment will fill a vital role make The Vebicles of Victory 
r in the European theatre, the U.S. Army Air Forces use 


Bendix -de igned UH F Communication Equipment and er AWOUEIOEE CREW 
Radio Compasses than all other makes combined 
PRECISION 


tomatic 
Designing and producing such equipment for air- 
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reason 
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BENDIX RADIO DIVISION OF THE BENDIX AVIATION CORPORATION 
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We know about the playing fields of Eton... but what about Public School No. 9? * *« * Skinny Wolenski 
sold papers after school... but found tizae to pitchson the ball team. A grenade he tossed square into a 
pillbox saved a day at Messina. « *« *« Then take Fatty Foster...from swank Murray Hill. He was 
third-string center on the football squad, but a first-string bombardier...His sister, Mary Jane...is a 
prisoner in Japan... but some of the lads who made it from Bataan, have trouble with their voices when 
they talk of her job with the wounded. * * * And smart aleck Manny Cohen... His score in a 
Grumman at Guadaleanal made good a lot of adolescent bragging. « * * Tony Maurillo was the 

leader of our gang...and always managed to take the rap...what he took over the Ruhr from some 
“Mess-up one-o-nines” never changed the grin on his face... his chore at the tail gun-turret of a Fortress, got 
“em back at the price of one life ...instead of nine. * « *« Timid Arch Percival got the Navy Cross 
(posthumously we're sorry to say). It had to do with the blazing oil and a job of saving his crew. 


So goes the record on...and on. For high traditions are life lines on which 


posterity’s pattern is built...and America’s part in this global crusade simply 


emphasizes once again, that our participation on the far-flung battle front We're modestly proud, that at this mo- 


“gs ° ment, Hydraulic Systems and Electronic 
IS... of the people, by the people, and for the people. Units which ere vital components of ovr 
Air Force planes, are being supplied 

in ever increasing numbers to our 


IRCRAFT cuits Ceuvene TION Government. ~) 
MANUFACTURERS OF Gna ( Urethe 


PRESIDENT 
Cas PRECISION AIRCRAFT EQUIPMENT 
HYDRAULICS . . . ELECTRONICS 


BURBANK, CALIF. © KANSAS CITY, KANS. © NEW YORK, . CABLE ADDRESS: AACPRO 
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PRODUCTION ON 


The splendid "perfor 
in World War II, is,@#fibute to the men who make 
them .., as well asthose who fly them. 


For it takes mam@agement, planning, engineering, 
procurement, tooling, training, skilled workman- 
ship, and coordinated effort of the highest. order, 
to produce planes in adequate quantities... on 
schedule. 

At McDonnell, we have met production require- 
ments.,.on planes, parts, and plastics on schedule. 
Behind this successful production performance is 
a well-rounded organization of seasoned aircraft 
executives, engineers, research workers, tooling 


SCHEDULE 


experts and production specialists who have 
passed along the results of many years’ experience 
to thousands of earnest hard-working shop 
personnel. 


Two additional factors have contributed materially 
to our ability to meet production requirements on 
schedule: a record of never having had a work stop- 
page due to disagreement between management and 
personnel or their collective bargaining representa- 
tives; and a policy of multiplying and facilitating 
production through sub-contracting as necessary. 


We shall welcome further opportunities to serve 
our country’s war effort. 


Mamupackurens og PLANES ~- PARTS: PLASTICS * SAINT LOUIS-MEMPHIS 





‘Old Helleat... 


ot Bomber Built to Cake on Odds and Come Back Fighting 





In Every Theatre of War, Martin B-26 Marauders have 
precision-bombed, skip-bombed, strafed, and even tor- 
pedoed the enemy. Like Old Hellcat*, veteran of Tunisia, eo 
Sardinia, Pantelleria, Lampedusa, and Sicily, they have 

repeatedly survived terrific punishment to fight their \ Cu rtiss 

way clear and return to base. Planned specifically for ELECTRIC PROPELLERS 
difficult Army missions, the Marauder was the first air- 
*Old Hellcat together with Lady Halitosis and 
Jabbo the Skyking II, is now back in this coun- 


combine the features of smaller diameter, durable hollow try. These battle-scarred Marauders are making 
@ nation-wide tour of war plants and Army bases. 


plane to employ 4-blade Curtiss Electric Propellers which 


steel blades, and quick feathering for emergencies. 





Curtiss-Wright Corporation ee Propeller Division 
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FOR IDENTIFICATION 





6 


OT-d Sujaog “sg Ze-dX Ssranyg “ZL (,.3®PBD,, Al@UlOs) WIT APAIND "G9 “(OT-LYV) ..BUIUSTM,, YO “Gg “OleZ TUSIQNSIIW “PF 
“(6P-O UOSUTIS A[sAUIIOJ) , DUBIISIA,, @MINA “ES « J0pNeseA,, UsweW_ “zs «, JO}BIIGI'],, PREPIOsUuOD ‘TT ase seueld ayy 





MISTAKEN 
IDENTITIES 


HERE has been a good deal of confusion, in the Republic "Thunderbolt." Length: 35 ft. 5 in. 
European Theater of Operations, between the ap- 

pearance of the three airplanes shown to exact scale 

at right. While both the Typhoon and Thunderbolt 

have been confused with the Fw-190, the difference 

between the Fw-190 and the Typhoon in particular 

has given difficulty. One weak effort to solve the 

problem, and to stop Allied gunners from shooting 

down their own aircraft, consisted of the painting of 

broad stripes on the underside of the wing of the " 

Typhoon. Focke-Wulfs soon appeared with similar 

stripes. A variety of stripes also appeared on the 

AAF Thunderbolts. Meanwhile, intensive recogni- 

tion training in the three aircraft is being given. 


Length: 32 ft. 


opyright, Fiyinc, November, 1943. Focke-Wulf Fw-190. Length: 29 #. 4 in. 














GRUMMAN “HELLCAT” 
Fighter 
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Copyright, Fryinc, November, 1943. 















PERTINENT Facts: Variously referred to as “a big Wild- 
cat” or “the successor to the Wildcat” the Grumman 
Helicat (F6F-1) is in reality an entirely new airplane. 
It has been thoroughly tested, both by the U.S. Navy 
and the British Fleet Air Arm, and the reports all are 
highly commendatory. Powered with a powerful 
air-cooled radial engine, the Hellcat is a conventional 
carrier-based single-seat fighter. All specifications and 
performance figures are withheld. Although the Hell- 
cat now is on active combat duty (it was first used in 
the raid on Marcus Island September 1), the enemy does 
not yet have technical data on the plane. When the 
Office of Naval Intelligence determines that the enemy 
already knows this information, it wiil be publicly re- 
leased and published here. 


Wuat To Look For: Although it does resemble the Wild- 
cat to some extent, the Hellcat differs greatly in most 
respects. Unlike the mid-wing Wildcat, this new Grum- 
man fighter is a low mid-wing monoplane with a flat 
center section and considerable dihedral in the wing 
panels. The Hellcat landing gear also differs radically, 
having rather wide tread (unlike the Wildcat) and re- 
tracting directly backward into the center section. One 
unusual feature of the new fighter is the fact that the 
engine cowling recedes at a downward angle to give 
the pilot better vision. The guns are mounted in the 
wings, outside the propeller arc. In the bottom view 
the typically Grumman square-tipped wing is outstand- 
ing. The tail is entirely different from that of the Wild- 
cat, although the rudder and vertical fin do resemble 
those of the smaller fighter. 






















LOCKHEED “LIGHTNING” 
Fighter 








Copyright, Fryinc, November, 1943. 








PERTINENT Facts: Once one of the most maligned air- 
planes in existence—and now one of the war’s outstand- 
ing airplanes—the Lockheed Lightning started out as 
an intercepter fighter, but today is doing that as well 
as skip-bombing, level bombing, photo reconnaissance 
(known as the F-5A in the camera plane version), tank 
busting and ground strafing. It cannot be said what 
modification of the original Lightning is in surrent use. 
The present version, however, has two 1,150 h.p. Alli- 
sons (higher horsepowers may be in use). Top speed 
is “400-plus”; range is well over 1,000 miles. Gross 
weight is 14,350 Ibs., about the same as the Republic 
Thunderbolt. Wing span is 52 ft., length, 37 ft. 9'%e in.; 
height, 9 ft. 10% in. Wing loading is 48 Ibs. per sq. ft. 
Landing speed with flaps is 80 m.p.h. Armament is con- 
centrated in the nose and includes four .50 caliber ma- 
chine guns and one 20 mm. cannon. 


Wuat To Look For: From a recognition standpoint the 
Lightning is in a class by itself. Few ever mistake its 
twin booms, short “fuselage,” high cockpit and twin 
rudders. 
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BRISTOL “BLENHEIM IV” 
; Fighter-Bomber 





PERTINENT Facts: Now becoming obsolete and being re- 

placed by Boston and other types of medium bombers 

the Blenheim IV, escorted by Spitfires and Hurricanes, 

has been an important factor in attacking military ob 

anal jectives in occupied France during daylight hours. It 
is also used as a long-range fighter, for which it carries 
a rack of four forward-firing machine guns under the 
fuselage. Powered by two 920 h.p. Bristol Mercury XV 
nine-cylinder, air-cooled motors, it has a maximum 
speed of 295 m.p.h. and a cruising speed of 220 m.p.h 
The Blenheim’s wing span is 56 ft., 4 in., length 39 ft.. 
9 in., height, 9 ft., 10 in. It has a gross weight cf 
12,500 pounds and an empty weight of 8,100 pounds. 
It carries three crew members to a service ceiling 
height of 27.000 feet. It has a backward-firing Vicke: ‘} 
gun under the nose operated by remote control, tw« 
fixed forward-firing machine guns and one two-cu 
turret. 
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Wuat To Look ror: A mid-wing monoplane with mod 
erate leading and trailing-edge taper and rounded tips 
the Blenheim IV is conventional in design. Radial 
engines are mounted on the center line of the wing 
The plane has a long nose with gun blister hung under 
the right side of the nose. The single rudder and fin 
and the horizontal stabilizer and elevator are rounded 
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Copyright, FLyinc, November, 1943. 
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DORNIER Do-217E 
Medium Bomber 











PERTINENT Facts: The Dornier Do-217E is a versatile 
two-engined, high-wing monoplane used by the Germans 
as a precision, dive or torpedo bomber and for recon- 
naissance. Several versions are in service—the Do- 
217E2 resembles the one illustrated but has a power- 
driven top turret. The plane is powered by two im 
proved BMW 802 18-cylinder, 2,000 h.p. radial engines 
with fan cooling. Top speed is 320 m.p.h., normal 
range 1,500 miles, service ceiling 25,000 feet. Armor 
plate protects all of the four-member crew but not the 
motors. Wing span is 62 ft.. 5 in., length is 56 ft.. 6 
in. The Do-217E can carry four 1,100-pound or two 2,200- 
pound bombs inside, plus one 1,100-pound bomb under 
each wing, or a torpedo under the fuselage. It is armed 
with four machine guns and one cannon. 
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Wuat To Look ror: A high-wing monoplane with mod 

erate leading and trailing edge taper and rounded tips 

The radial engines hang well below the wing and points 

of engine nacelles extend slightly beyond trailing edge 

5 of wing. Extreme tip of fuselage extends beyond rud- 

ders and a brake somewhat like an inverted umbrella 

e i can be extended from this tip for dive bombing. There 

s 4 is a transparent nose and a rear gunner’s turret under 
n 9 neath the cigar-shaped fuselage. Note twin rudders 
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Copyright, Fryinc, November, 1943. 





Photographed for the first time in its new USAAF garb, this DeHavilland “Mosquito” is shown at Wright Field 
where it is being tested. A British design, this "Mosquito" was built in Canada and flown to Wright Field. 


HAVE YOU 





These are the first photographs made public of the clipped- 
wing Mitsubishi Zero known as "Hap" to American airmen. In 
top photo a captured "Hap" is being flown in Australia. The 
lower picture shows one wrecked on Munda airfield. Top speed 
is about 350 m.p.h. Engine is a 1,050 h.p. air-cooled Kinsei. 


SEEN? 


First photographs of the Sperry 0-1 bombsight—not the Norden 
—are from “The Aeroplane”, London. Though basically similar to 
the Norden, this sight is relatively obsolescent. The top photo- 
graph shows the 90-pound sight's mechanism; the lower view is 
of the sight as it is mounted in a bomber. It uses gyroscopes. 





A Douglas "Bolo" (B-18A, also used in the RCAF as the “Digby'') on an AAF submarine patrol flight somewhere in 
the vicinity of the British West Indies. This "Bolo" has modified nose and tail, probably for special equipment. 


This remarkable photograph shows two Jap Zeros an instant after hitting the ocean in flames. The picture was 
taken from an IIth Air Force "Liberator" by Corp. Ernest Stopper, Baraboo, Mich., who jerked his machine gun 
off its mount and installed the camera within a few seconds, in time to catch two "kills" of his teammates. Action took 
place during August I! raid on Paramushiru. Nearly 40 other Zeros are in overcast in this picture, chasing “Libs”. 


Unusual nose on this North American “Mitchell” ‘a i 
indicates that it probably belongs to a photo - : g 
reconnaissance unit. Nose contains triple lenses 
of tri-metrogon cameras. They photograp® 20,000 
square miles, horizon to horizon, in three hours. 
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| Learned About Flying 
From That!—No. 50 


By WILLIAM D. STROHMEIER 


This pilot took off without waiting for a weather report. 


When his radio went wrong he flew ahead—into trouble. 


cause a certain someone had two tick- 

ets for “Hellzapoppin,” but I wound up 
that night in the Pocono Mountains do- 
ing a square dance with the hillbillies. 

It happened in late October, 1939, when 
I was a lot more foolish than I am now. 
The experience of that day corrected a 
bad habit I had of barging off cross-coun- 
try regardless of weather conditions. I 
had spent the night before at Scranton, 
Pa., on business and was ready to leave 
the airport early the next morning for 
New York. 

At 8 a. m. the weather was typical of 
that part of Pennsylvania in the fall— 
cloudy, hazy, unsettled. However, the 
sun seemed to be making a definite ef- 
fort to break through a high scattered 
overcast. At around 1,000 feet there was 
some scud which I felt certain would 
burn off shortly after I took off, if not 
before. I didn’t give the weather much 
thought and immediately had my Piper 
Cub Coupe rolled out of the hangar. 

One of the attendants suggested that 
the Newark weather broadcast would be 
on in 20 minutes and that he’d be glad 
to get the weather for me. While not 
telling me point-blank that I was crazy 
to take off, he pointed to the top of a 
nearby hill obscured in some of the lower 
scud. I figured I could go on top of this 
thinly scattered lower stuff and get along 
alright, since I’d often flown up through 
light ground fog before. 

I said I’d catch the broadcast over the 
receiver after I’d taken off and save 15 
or 20 minutes waiting on the ground. 
“If it doesn’t look so hot up ahead, Ill 
come back in.” It was so much easier 
to say than do. 

As they pulled the prop through I 
turned the radio on to the Newark range 
and was gratified to hear the “on course” 
signal of the northwest leg come in 
clearly. This radio had developed the 
bad reputation of refusing to function at 
times but I was glad that it was working 
well today. If I had to fly on top longer 
than I expected the radio would be a 
great help in heading for Newark. 

I took off into a light westerly wind 
and swung around for Newark. The air- 
line course from Scranton to New York 
is over both good and bad country. The 
worst stretch lies in the first part of the 
trip consisting of 40 or 50 miles straight 


| TOOK off for New York that day be- 





over the Pocono Mountains, one of the 
nastiest flying sections of the eastern 
United States. It is a thickly-forested 
plateau, around 2,000 feet high, whose 
real menace is desolation and an abso- 
lute lack of open fields for a forced land- 
ing—the many lakes being the only place 
one can set a ship down without break- 
ing his neck. 

The Poconos also have a habit of pick- 
ing up some pretty nasty weather. I had 
often barely sneaked over them with 





The author, instructor and publicity direc- 
tor at Hawthorne School of Aeronautics. 


minimum ceilings while everywhere else 
the weather was perfectly fine. This 
knowledge of the local weather peculiari- 
ties was to do me more harm than good. 

Ten minutes after leaving the airport 
I was 3,000 feet over the edge of the 
Poconos, well above that lower scud. 
Despite some haze I spotted several lakes 
ahead which were directly on course. I 
levelled off at around 3,700 feet and 
switched on the radio to get the 8:43 
Newark weather sequence. Since it was 





a small set and the station was nearly 
100 miles away, naturally I didn’t get a 


very strong signal. I took out a sheet 
of paper and pencil ready to jot down 
the significant weather information. 

I never did get that weather sequence, 
and as I look back on it I shudder to 
think that I nearly piled up because of 
the defective functioning of a dime’s 
worth of brake lining! For just as the 
broadcast was to come on the earphones 
started shrieking. Nothing but a shrill 
howling came out of the radio. I knew 
what had happened because it had hap- 
pened to me before—the wind-driven gen- 
erator occasionally had taken it upon itself 
to interfere with radio reception because 
of defective shielding. This particular 
generator was an early type mounted in 
the slip stream. It was equipped with a 
brake, controllable from the cockpit, 
which stopped the generator for just such 
occasions but during the past few weeks 
I had found that the brake slipped occa- 
sionally. 

I pulled the brake control when the 
howling started but the generator kept 
on wrecking the reception. Through all 
the din and roar I could barely hear a 
blurred jumble of words coming in from 
Newark. I practically tore the brake 
control out of the instrument panel to 
stop the generator, but no use. I was 
soon to discover that because a silly lit- 
tle brake wouldn’t work I nearly lost my 
life. 

During all this commotion I had pro- 
gressed well over the Poconos themselves. 
To my dismay, I noticed that the weather 
was not getting better but was, in fact, 
growing worse. That lower scud which 
I had felt certain would dissipate was 
now almost a complete layer of cloud al- 
though still thin enough to see ground 
objects. 

At this point I made my second bad 
error. The first, of course, was taking 
off without getting the weather. Now, 
with the clouds evidently closing in solid 
under me and the radio absolutely use- 
less, I should have realized immediately 
that there was no alternative but to turn 
back to Scranton and forget that date I 
had in New York. But almost as though 
the devil himself were riding the duals, 
I kept on confidently expecting to run 
into clear weather ahead. 

Many times I had run into bad local 
weather over the Poconos and found it 
clear to the east. This, I was sure, was 
a similar case and would clear when | 
got past the Delaware River and out over 
the flat plains of New Jersey. “Ten min- 
utes more and I'll be in the clear,” I kept 
telling myself. 

I expected the high overcast above to 


dissipate and allow the sun to work on § 


the lower blanket which was now quite 
solid. My wishful thinking was of no 
avail—instead, the upper overcast was 


lowering and getting much more solid 7 


Where I had been able to see the outline 
of the sun clearly at the beginning of the 
flight it was now completely obscured. 
It is hard to remember when appre 
hension gradually changed to fear. All! 
can recall is that by the time an hour 
had passed I could no longer deny a feel- 
(Continued on page 156) 











cy 





the 
kept 
h all 
Dar a 
from 
rake 
el to 
was 
y lit- 
st my 


pro- 
lves. 
ather 
fact, 
yhich 
was 
d al- 
“ound 


1 bad 
aking 
Now, 
solid 
use- 
iately 
» turn 
late | 
ough 
duals, 
D run 


local 
nd it 
>, was 
hen | 
over 
min- 


I kept ; 


»ve to 
rk on 
quite 
of no 

was 
solid. 
utline 


of the J 


ed. 

appre- 
Alll 
hour 

a feel- 


November, 1943 


MEDICAL 
‘CHUTES 


ee PS Pts. 
la weeks, 


MEDICAL MISSION! 


An urgent request for medical supplies is received 
from an isolated outpost. Dressings, drugs, plasma 

. all needed in a hurry. Terrain too tough for 
land vehicles. 

But, the vital, life-giving supplies go through to 
their destination quickly and surely in the Piper 
L-4 “Grasshopper.” Parachutes carry the precious 
cargo to our hard-fighting boys. Wounds are 


FREE BOOKLET ON HOW TO FLY. Send today for your copy 
of “You, Too, Can Fly!” If you also want the full-color Piper 
catalog, enclose 10c in stamps or coin for postage-handling. 
Piper Aircraft Corporation, Dept. PA113, Lock Haven, Penna. 


16mm. SOUND FILM—“‘The Construction of a Light Airplane.” 
For distribution points write: Supervisor, Audio-Visual Aids, 
Extension Services, Penna. State College, State College, Penna. 


FLYING 


healed, lives are saved . . . thanks to this wartime 
version of the famous Piper Cub. 

It also directs artillery fire and troop move- 
ments, acts as a scout, transports officer personne! 
and delivers messages. The Piper L-4 is ideal for 
these duties because of its remarkable maneuver- 
ability and because it can land quickly almost 
anywhere and be hidden easily. These wartime 
uses and developments in design 
promise you a finer, safer, more 
economical peacetime Piper Cub. 


(eS 


PIPER Z.4 


Points the Way to Wings for All Americans 
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THE WITS PROGRAM 


Current schedules call for training more 


than 200,000 men during next 12 months in 


three major air programs for Army and Navy. 
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Instructors in training at Gordon Military College, Griffin, Ga., one of 50 centers used for this part of WTS program. 


HE Civil Aeronautics Administration’s 

War Training Service now is devoting 

full time to training aviation students 
for the Army and Navy. The students 
fall into three groups: 

1. Army Air Forces enlisted men on 
active duty (former members of the en- 
listed reserve group) who are being given 
advanced training as non-combat pilots 
to produce not in excess of 7,000 flight 
instructors for the Army. 

2. Naval aviation cadets, destined to be 
combat pilots, who are getting certain 
elementary and secondary flight instruc- 
tion, and including some who are being 
trained as potential flight instructors for 
the Navy. 

3. Aviation cadet candidates of the 
Army Air Forces who are taking a flight 
indoctrination course. 

The extent of these three major pro- 
grams is indicated by figures contained in 
the weekly report current at the time this 
article was prepared. That report showed 
that 30,732 men were enrolled in the vari- 
ous courses, that 6,414 serviceable planes 
of various types were actually in use in 
the training programs, that 4,982 flight 
instructors were currently active, that 
ground instructors numbered 1,202, and 
that 3,200 mechanics were on the job. 
During the next 12 months, the current 
schedule calls for more than 200,000 men 


A 
By 
R. McLEAN STEWART 


Executive Director of Training, WTS. 


to receive CAA War Training Service 
training. 

Approximately 50 centers are being 
used for the Army flight instructor pro- 
gram. The Navy program is using 91 and 
the Army flight indoctrination courses 
153. Each center consists of an educa- 
tional institution for ground school work 
and a near-by flying school. 

In deciding questions of policy about 
the programs the foremost consideration 
is always to do the best possible job for 
the armed forces. 

Putting this policy into practice means, 
for example, that training centers have 
to be chosen to handle men in large 


enough units to justify the use of Army 
and Navy officers for administrative and 
disciplinary purposes. It means also that 
the centers must be located at spots that 
fit into the Army and Navy programs. 
It means that planes have to be obtained 
for instructional purposes and be main- 
tained in efficient condition in accordance 
with the CAA’s highest standards of air- 
worthiness. 

It means that instructional and mechan- 
ical personnel must be selected on the 
basis of how good a job they can do in 
turning out graduates who measure up 
fully to the standards established by the 
Army and Navy. It means that expenses 
have to be kept below what it would cost 
the Army and Navy to do the job them- 
selves. It means that efficiency standards 
of all kinds must continually improve. 
It means, in a word, that the Army and 
Navy come first; all other considerations 
must be relegated to a secondary role. 

Thanks to the unflagging devotion of 
students, instructors, mechanics and ad- 
ministrative personnel, we are making 
progress toward attaining some of the 
goals at which we are aiming. But there 
is plenty of progress still to be made. I 
believe, however, that we can do it and 
that we will do it. One thing worth 
bearing in mind is that, if we do the job 

(Continued on page 151) 
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SANTA MONICA 
Here at Douglas headquarters, tens of thousands of 
i diligent men and women are working around the clock 
vst turning out record numbers of A-20 “Havoc” Attack 
Bombers and C-54 “Skymaster” Combat Transports. 


€ WORDS BY pouGLASs #MPLoy~ The “Havoc” has been termed the most vicious, versa- 


A 








tile plane of the war. The “Skymaster” is the world’s 


——<—— —S Jarges! transport in volume production. 














Dedicated to the Flight Crews and EL SEGUNDO 


The men and women of Douglas at El Segundo are 

Ground Personnel of the United Nations proud Army-Navy “E” Award winners for outstanding 
production of SBD and A-24 “Dauntless” Dive Bombers 

T, —the planes that have borne the brunt of the fight in the 
HE “Hit Parade of the Centuries” is on the march down the sky- Pacific. Among Allied manufacturers, Douglas is the 

a 7 3 it a el aoc largest dive bomber producer and has turned out more 

road of retribution that stems from this nation’s aircraft produc- planes of this type than all other American manufac- 


tion lines. With the mounting fury of our offensive, each bomb oo a 
that hits its Axis mark is one more note in the dirge to be finally 


’ 


titled, “Unconditional Surrender * 


Leading the nation in quantity, quality and types of warplanes LONG BEACH 

Here in one of the world’s largesi. most modern aircraft 
plants, productior. lines are humming, turning out famed 
C-47 “Skytrains,” C-53 “Skytroopers” and B-17 “Fort- 
resses.” In addition to producing fabulous quantities of 
to the Pacific Coast, their craftsmanship and devotion to duty back the two transport types, Douglas Long Beach workers 
have produced “Fortresses” far ahead of schedule 


produced are more than 150,000 loyal men and women of Douglas. 
In six mammoth plants, strategically located from the Great Lakes 


up the skill and daring of the men who fly Douglas-built airplanes 


on every front. 


United Nations fighters and Douglas workers make up a Vic- 
tory Chorus in whose score are heard the roar of dive bombers TULSA 
Douglas is the only manufacturer of boit types of 
, American four-engine bombers. At Tulsa the produc 
precision bombers; the drone of cargo and transport aircraft that tion of B-24 “Liberator” bombers is swelling as a rising 


. os P aioe tide In addition, the proud Oklahomans who man 
are day and night carrying the Ax to the Axis. j Douglas production lines are contributing their full 


share of deadly A-24 “Dauntless” Dive Bombers 


OKLAHOMA CITY 

The men and women of Douglas lead the nation ix 
building vitally needed cargo and troop transport air 
planes. Devoted to the exclusive production of C-47 
“Skytrains” and C-53 “Skytroopers,” Douglas Oklahome 
City aircraftsmen take pride in producing the planes 
that are keeping our lifelines open throughout the globe. 


CHICAGO 
Located at the future “crossroads of the world” is the 
AIRCRAFT COMPANY large foceey devoted seceiey te producon sf 
transport aircraft. Here huge four-engine C-54 “Sky- 
SANTA MONICA, CALIFORNIA — — peng y being rae 7 
‘ore completion o! it. Now getting into full 
LONG BEACH, CALIF. * EL SEGUNDO, CALIF. swing, Do at Chicago will be meeutthe id’s 
CHICAGO *& TULSA, OKLA. * OKLAHOMA CITY largest aie qremepert at.0 oe = ee ensveding 
MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INC. al] transports in world airline use before Pearl Harbor 


and attack bombers, the thunder of great four-engine long range 


No pretty tune for our enemies, but an inspiration of hope and 
assurance of liberation for the world! 





Hy 


=) 
47 ‘Skytrain Cargo Corrier C-54 "'Skymester’’ Combat DB-7 “Boston” and A-20 “Havoc” A-24 and SBD “Dountiess” lond 8-17F “Flying Fortress” high 8-24 “Liberator” high ailti- WOULDN'T HITLER, Hi : 
Dhytrooper’’ Troop Pione Tronsport. Lorgest in production Attack Bomber, Night Fighter. ond corrier based Dive Bomber. altitude, long range Bomber. tude long range Bomber. & COMPANY LIKE TO KNOW 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATION 














The Aircraft Owners and Pilo 
tion (AOPA) with National 


Square Bldg., Chicago, is a 
organization composed exclu 

pilots. It looks after the pilot's b 
terests in all phases of aviation an 
individual pilots with their ir idt 
problems. The AOPA operates wit! 
full-time professional staff and is th 

est group of civilian pilots in the 

This column is edited by the Aircraf 

ers and Pilots Association and 
contained in it are not necessarily thos 
of FLYING. A special Bulletin is sent 
month to all registered AOPA p 

also confidential memorandur I 
AOPA’'s Washington staff are sent mem- 
bers from time 





to time. 








ing away for a new and simplified set 

of air traffic rules and the junking of 
CAR Part 60 (air traffic rules). Pilot 
support to this campaign has been uni- 
versal. Private, military and airline pilots 
alike testify to the ridiculousness of CAA’s 
five-foot bookshelf known as the Civil Air 
Regulations. Until very recently there 
was little evidence that our efforts had 
been recognized or that any corrective ac- 
tion was contemplated—in fact, the tempo 
of revisions and additions reached a 
new all-time high, heaping more confu- 
sion on an already ridiculous situation. 

We are happy to announce that AOPA 
has now been assured that an immediate 
review of the Civil Air Regulations will 
be undertaken by the Safety Rules and 
Education Division of the CAB and that 
“revisions will be made.” 

This is a good sign. It is not “revisions,” 
however, which AOPA seeks; it is the 
substitution of a brief and simple code in 
place of the highly complicated, legalistic 
manual which now supposedly controls 
the conduct of aircraft flying on the civil 
airways. We do not believe that a patched- 
up hull can stand many more “revisions.” 
Better that it be discarded and the build- 
ing started anew. Hindsight proves con- 
clusively that this should be done; fore- 
sight directs that it must be done. 


Fine months AOPA has been hammer- 


OAKLAND UNIT MEETING 

A report of last month’s meeting of the 
AOPA Metropolitan Oakland, Calif., unit 
has just been received by AOPA headquar- 
ters. This unit has continued to function 
on the west coast in spite of the total 
grounding of civil aircraft in this area. 
To President Walter E. Langridge, Vice 
President Wilbur C. Meyer, Flight Chair- 
man Charles Beatie, and hard working 
Secretary-Treasurer Betty B. Trower we 
again extend our heartiest congratulations. 
The spirit in which this loyal group of 
AOPA pilots has been carrying on under 
extremely difficult circumstances is one 
which pilots everywhere have com- 
mended. It is to groups like these that 
post-war aviation must look for its growth. 


Over half of the members participated 
in a CAP flight at Quincy Sky Harbor. 
Nan Hazeltine (AOPA 8014) and Bud 
Moore (AOPA 8612) placed their ships 
at the disposal of other AOPA members, 
thus assuring their share of flying time. 
Charles Beatie, Hermie Muser and Fred 
Russell, of Quincy, likewise shared their 
airplanes with pilots from the “grounded” 
west coast area. 

Betty Deuser, past secretary of the 
unit, and Dave Stamps (AOPA 8413) 
participated in the meeting. Miss Deuser, 
incidentally, has just graduated from the 
AAFFTD and Dave Stamps told some 
vivid tales about his experience crossing 
the Atlantic with the Merchant Marine. 

By unanimous vote it was decided that 
a letter should be dispatched to Ed Lan- 
dell, former flight chairman of the unit, 
who is now serving in North Africa, and 
to Wally Thompson (AOPA 7024). These 
letters will bear the signature of each 
member present. We bet that the boys 
serving overseas will be glad to receive 
word from their flying AOPA buddies. 
It was a swell idea and we are very 
proud of our wide-awake fellow AOPA 
members on the nation’s west coast. 


LOST MEMBER 
Through the AOPA News column which 
appears in Fiymnc each month we have 
been able to locate a number of “lost” 
members. Actually they are not lost, for 
invariably a rush letter appears at the 
Registrar’s Office after several weeks or 
months asking what in the world has hap- 
pened to the writer’s copy of Cockpit 
Clatter or our monthly confidential bul- 

letin entitled AOPA Pilot. 


This month. we have been unable to 
locate C. W. Robinson (AOPA 8551). 
Anyone knowing the whereabouts of this 
member is requested to advise the AOPA 
Registrar, whose address is: Michigan 
Square Bldg., Chicago 11, Ill. 


BOOSTER-MEMBERS 
This month we are sending with our 

compliments to each of the following 
AOPA pilots a personalized AOPA iden- 
tification wrist tag bearing name and 
membership number. Each of these 
members has obtained at least five 
additional AOPA members. To them we 
extend our congratulations and thanks: 

Merl C. Ingels, AOPA 9086 

Walter E. Langridge, AOPA 7994 

Harvey O. Nebrich, AOPA 8576 

Wesley L. Stoddard, AOPA 2107 

Orris W. Thompson, AOPA 3127 

Harold F. Troxel, AOPA 166 


NEW AIRPORTS 


PORE Eterm nge un amh. <n. 


Official figures are confidential but the 
armed forces have built hundreds of new | 
airports throughout the U. S. Some of § 


these are tremendous bases with concrete * 


runways measured in thousands of feet. 7 
Others are improved fields with tem- 9 


porary lighting and communication facili- 7 


ties while still others are little more than 


prepared landing areas used primarily for § 
bounce landings and emergency inter- 7 
Flight strips have been 7 


mediate fields. 
constructed at various strategic points. 


Most of these landing areas will be @ 
available to civil aircraft at the war’s end. § 


Not all will be used because of the iso- § 
lated sections in which they are located § 
and other considerations but, so far as § 
AOPA has been able to determine, the § 
number of new fields is keeping well ¥ 


ahead of the number of fields which have 
been closed and permanently abandoned. 

We were surprised to find that, in addi- 
tion to the Government airport building 


program which, incidentally, seems to¥ 


have tapered off some recently, numerous 


airports are being constructed by private J 


individuals using non-priority materials 
and often voluntary part-time labor. enp 


Dr. A. B. MacWhinnie, AOPA 2613, instructs pilots of the Seattle, Wash., AOPA unit, 
of which he is chairman. The unit remains active though Seattle is in restricted zone. 
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SCR-299 


RIDES THE CREST OF THE 
INVASION wave / 


T. our troops fighting on all fronts, the SCR-299 Mobile Pl 
Communications unit is a familiar sight. It helped pave the way 

for the Allies in Africa and Sicily. In Africa alone it operated on five 
networks, including circuits from Oran to England, Casablanca, 


Gibraltar, Algiers and Accra. 
a 
Whether set up as a fixed radio station or used as a fast-moving mobile 


unit, the SCR-299 has done an excellent job transmitting 
commands while in action, no matter how difficult the conditions 
. thus proving that communications systems were 


adaptable te the “‘Blitz’’ tactics of modern warfare. A 


/ ¢ 
The World's Largest Exclusive Manufacturers of Short Wave Radio Communications a ‘ 
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FLYING 


BACKGROUND FOR PRECISION 


In seeking to conquer infinite space, the aircraft 
engine builder must master the infinitesimal. 


He must achieve exquisite precision in the motor 
he makes. 


Such precision has been a habit with Allison for 
many years. It has been our assignment to 
handle production problems requiring special 
skills. 


For here is wide experience in fine design. 


Here is deep understanding of the strength and 
structure of metals. 


Here is meticulous machining. 


These attributes today, combined with General 
Motors’ faculty for mass manufacture, are giv- 
ing substance to the purpose of our very being 


— our aim to build the finest aircraft engine 


the world knows. 


* 
BACK THE ATTACK— 
WITH WAR BONDS 


POWERED BY ALLISON P-38 — Lightning « P-39 — Airacobra + P-40 — Warhawk + P-51 — Mustang 


LIQUID-COOLED 


AIRCRAFT ENGINES 









FLYING November, 1943 

















The 
“SKYMASTER 


prof? 4 Co cong 
ov AEROLS* 


“Mission completed”, is the terse message flashed 
to headquarters as this giant troopship makes a safe 


Aerol landing at an advanced air base. 


Called “Skymasters”, Douglas C-54 transports have 
a load carrying capacity equal to a railroad boxcar. 
Despite their great weight, these aerial leviathans 
land with remarkable ease because the shock is 
absorbed by Aerols. 















The protection Aerols give on the troopships of 
today forecasts the safety they will provide on the 


peacetime transports of tomorrow. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION 7 ° CLEVELAND, OHIO 
Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 
eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
and buses, and Cleveland rock drills for mining and construction work. 


*THE SHOCK ABSORBING UNITS ON AN AIRPLANE'’S LANDING GEAR; THE NAME IS DERIVED 
FROM THE WORDS “AIR” AND “OjL" —THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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Paul Weeks Litchfield, Goodyear board chairman, compares stand- 
ard airplane tire and Musselman “doughnut,” later called Airwheel. 


By HARM WHITE 


from the warfronts, a muscular, dy- 

namic little man who looks 50 at 68, 
has come out of a well-earned retirement 
to do his bit for the war. You can’t talk 
about what he’s doing now, but you can 
talk about what he’s done, especially 
since he’s done so much for aviation. 

This virile oldster, now living on a 
beautiful farm with a well equipped shop 
and laboratory, is Alvin J. Musselman, 
otherwise known many years back as the 
“battling” inventor. 

He was the man who gave the cycling 
world in the last gasp of the Gay Nine- 
ties the bicycle coaster brake and de- 
veloped a hundred-odd other inventions 
just as important. 

Always he had to prove the worth of 
his creations the hard way. Always was 
he beset by the scoffers, the know-it-alls 
who “knew it wouldn’t work”. .. he came 
to know these unrelenting, diehard dis- 
believers as the “locusts.” 

It took Musselman from the days of 
World War I until 1930 to obtain recog- 
nition for his “doughnut” tire which, with 
its low pressure and deflection capacity, 
can let a heavily-laden plane down gent- 
ly on any surface. 

That recognition came when, after 
minor successes, the Goodyear Tire and 
Rubber Company placed Musselman’s 
tires on the market under the trade name 
of Airwheel. 


Biron at Hudson, O., many miles away 


Ironically enough, the initial substan- 
tial orders for the revolutionary “dough- 
nut” came from Germany. The next were 
from Italy. Then Russia came into the 
fold. 

The aircraft industry was taken by 
surprise. Within a year, hardly a com- 
mercial airplane was designed that did 
not have the Musselman “tire-built-on- 
an-axle” as standard equipment on its 
landing gears. 

Today you see that “fat” tire on every 
airline passenger plane; on every Boeing 
Flying Fortress; on practically every type 
Army fighter; on the huge experimental 
B-19. 

Musselman’s idea was conceived long 
before the balloon tire became the thing 
on automobiles. 

The Army, at the outset of World War 
II, decided it was adaptable to all its air- 
craft, let down its hair, laid aside the 
brass, and took on the Musselman 
“doughnut.” But, the Navy officials there 
still don’t want the tire. They say “Naval 
aircraft of landplane types are usually 
designed for operation from carrier decks 
where the landing impact is severe and 
which demands low deflection tires with 
high inflation.” 

To which Musselman says, “If the 
Navy boys had low-pressure tires on its 
carrier-based aircraft they wouldn’t have 
all the crack-ups they have when they 
operate from land.” But that’s something 
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Alvin J. Musselman 


Gt took him 1] years to convince the 


experts that the "doughnut" tire would work. 


else again. For the moment let’s pry a 
little bit into the early history of this 
one-time champion bicycle racer. 

He is high-tailing on his racing bike 
down a steep, long curve on the route 
from Cripple Creek to Colorado Springs. 
He’s on a speed trial, but there’s a limit 
even to the youthful Musselman... a 
moment when even he will concede a 
point to personal safety. So, his right foot 
is jammed between the fork and the front 
wheel as a brake. But, no luck. The 
bike rolls faster and faster and Mussel- 
man’s foot gets hotter and hotter. 

He’s mulish with the stubbornness of 
purpose of his father’s Dutch ancestry 
and he has the unfailing spirit of his 
mother’s English great-grandfather who 
came to far-off America with an appoint- 
ment from George III as a pre-revolu- 
tionary governor of Massachusetts. But 
a “hotfoot” reckons not with ancestry. 

Even a Musselman must fall, some- 
times before the laws of nature, and so 
Musselman and his bike parted company. 

It was a terrific spill. So terrific, both 
physically and mentally in fact, that it 
started him on his course as an inventor. 
He never forgot his trouserless state as 
he trudged back to Cripple Creek. 

In this dark moment, the determined 
Dutchman was so mad at what he con- 
sidered a mechanical failure rather than 
a physical inevitability that he resolved 
he never would mountain-ride a bike 
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..-High production 
of flying parts for 


famous ships... AERONCA 
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TAKE THIS magazine between 
your two hands. Bend it to 
form a curve. Then twist it 
to form a compound curve, BELL 
and you are holding a symbol yatey te) 
of an important aircraft part 
turned out in quantity by Col- BOEING 
gate Aircraft Corporation. A BOWLUS 
difficult part to make. But BREWSTER 
Colgate’s delivering. cessua 
Many a proud fighter, or tor- 
pedo plane, or cargo carrier H coucate 
whose name is daily front page [i rurlisai 
news depends upon vital parts, CONSOLIDATED 
subcontracted to Colgate for VULTEE 
delivery on schedule, to high 
standards of workmanship and CULVER 
close tolerances. CURTISS- 
Colgate used to represent WRIGHT 
an idea for a different peace- DOUGLAS 
time airplane. With that plane 
: FAIRCHILD 
incomplete, Colgate converted 
to making parts for the ships FLEETWINGS 
that carry the star of the Air alate la) 
Forces. Some day Colgate 
hi ill be completed—for FORO 
ships wi e p 
you, perhaps, to pilot on your G&A AIRCRAFT 
week-ends in the Air Age after GENERAL 
MOTORS 
GOODYEAR 
GRUMMAN 
HOWARD 
INTERSTATE 


Victory. 
ageEP YOUR MOST 
on HORIZON 
LOCKHEED 
MARTIN 
McDONNELL 


(2 
NORTH 


AMERICAN 
NORTHROP 
PIPER 
REPUBLIC 
RYAN 
STEARMAN 
TAYLORCRAFT 
TIMM 
VEGA 


CHANCE 
VOUGHT 


WACO 


THOSE TIME-WORN instruc- 
tions for keeping a plane in 
level flight may not matter to 
you, when you “own your 
own”. Perhaps an automatic 
pilot will do it for you. But 
Control Cord like Roebling is 
making today will still be in 
there pitching, keeping your 
ship on an even keel by con- 
stant motion, all the ‘time 
you’re in the air. Aircord Divi- 
sion, John A. Roebling’s Sons 


Company, Trenton 2, 
N. J. Branches and TERY 
Warehouses in prin- ‘porsine 
cipal cities. —/ 


*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 


ROEBLING 
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again until he had invented a dependable 
| brake. 


No more of that shoe-to-wheel 
stuff. 

After many trials and frustrations he 
finally produced a hub-brake that satis- 
fied him. It was the first of its type. 

Hardly, however, had he placed his 
new invention on the market before the 
“locusts” were upon him. Everyone was 
more interested in seeing his brake fail 
than they were in selling it. 

Dealers, jobbers, manufacturers and 
bike riders did not like this new inven- 
tion simply because they were not used 


| to a pedaling “back-lash.” Finally, when 
| the coaster brake was accepted by the 


public, he had repeated offers but re- 
fused to sell his patent rights. 

One morning he woke up to find that 
the company he had licensed had sold 


| out to another firm and his patents were 
| frozen with complicated contracts. No 


matter how hard he worked or what he 


| did, for 30 years he was inextricably in- 
| volved in patent suits and endless legal 
| battles. 


So, to relieve his troubled mind, he 
specialized in golf. His collection of 
trophies, medals and loving cups attests 
to his ability in this sport. 

In 1926, without even a grade school 
education, .-he plunged into the highly 


| technical field of radio. 


Discovering that radio reception was 
better in darkness than in light, he quick- 
ly dared to attack the ether theory and 
fathered the new theory of opaqueness. 

Repeated experiments in radio led the 
inventor into the manufacture of a pat- 


| ented, selective antenna and patented 


electron tubes. 

But again, the “unrelenting locusts” 
descended upon him as companies sprung 
up all round, manufacturing tubes that 


infringed on his rights. 
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He finally decided that life was too 
short to spend the rest of his days fight- 
ing “infringers” so he dropped radio and 
turned to his first love, hubs, brakes and 
pneumatic tires. 

During this period he had also been 
constantly working on tire developments. 
Ultimately his doggedness led, in 1917, to 
his conception of the most revolutionary 
idea of them all. 

We were in the war and the airplane 
was just coming into military use. 
Planes were bouncing off the ground with 
high pressure automobile-type tires and 
there were many crackups. Musselman 
reasoned that the trouble was mostly 
with the wheels. Relying on his tire 
experience, acquired more than a quarter 
of a century earlier with the invention 
of a bicycle track-racing tire, he saw the 
answer to the problem. 

“Airplanes should have fat tires with 
many times the air volume and very low 
pressure of five to 10 pounds, instead of 
60 or 80 pounds pressure,” he said. “They 
should be built as near to a sphere as 
possible and there is no need for the 
metal wheel. Brakes should be a part of 
the hub to properly control a plane in- 
stead of a hook dragging from the tail.” 

Now, aircraft and tire engineers “knew” 
Musselman was trying to “hang up the 
moon.” They were interested in listen- 
ing to him only because they were 
amused. “Musselman would tackle any- 
thing,” they said. 

A Wright Field engineer said: “He’d 
even try to build a plane without wings 
if you would encourage him.” 

But in spite of all the discouragement 
and ribbing, Musselmer clung tenacious- 
ly to his theory and argued every point 
until the engineers would pull out their 

(Continued on page 140) 


The first substantial orders for airwheels did not come from the United States 
but from Europe. This Fokker was one of the first planes equipped with them. 





PEN EAL OR SE 


Nightwatehman on Duty 


controls for a cannon and a battery 


boys are sleeping down 


hat tiny dot of land set 


the endless nothingness of the 


ty 


AL. 


y can sleep because they’ve got 


shtwatchman on duty up here 
lling the skies. A fighter pilot 
Army Air Forces flying an 


iv Bell Airacobra, he’s an alert, 


eadly efficient nightwatchman. 


YAR BONDS AND SPEED VICTORY 


His plane gives him visibility un- 
surpassed by any single engine 
fighter in the world. His plane has 
blinding speed, modern instru- 
ments for night flying and a two- 


way radio. At his fingertips are 


of machine guns. 
He can find the enemy, sound an 
alarm—then deal smashing blows. 


Rest easy, down there below...the 
nightwatchman is on duty. 


WHEN it’s over, over there, American aircraft will have new duties in peaceful travel and 
commerce. In designing and building the first Airacobra...in constantly improving it..,.we’ve 
learned plenty about making planes simpler, safer, more fool proof and trouble free: You'll 
see what we mean. © Bell Aircraft Corporation, Buffalo and Niagora Falls, New York. 


AIRACOBRAS for victory—future planes for peace 
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SUPREMACY 


Aviation’s sights today are trained on the strato- 


sphere,the key to military and world trade supremacy. 


But before science can conquer the rarefied, sub-zero 
heights of the earth’s ocean of air, answers must be 
found to a multitude of problems, for planes and 
men will be entering a sphere considerably beyond 
today’s limits of flight. 


To speed this epic exploration, Curtiss-Wright has 
completed the world’s largest altitude chamber-— 
where, without leaving the ground, airplane cabins 
and fusilages with all their complex equipment can be 
tested exhaustively under stratospheric conditions. 


It is, we believe, a contribution of far-reaching im- 
portance to America’s leadership in aviation. 


CURTES SxoW RIGHT 


AIRPLANE DIVISION 
BUFFALO + COLUMBUS «+ ST. LOUIS + LOUISVILLE 


Member: Aircraft War Production Council, East Coast, Inc. 


Nine minutes after this scientist steps into the Curtiss 
altitude chamber he can reach flying conditions equiv- 
alent to those found nearly eight miles above the earth’s 
surface in rarefied air 70 degrees F. below zero. 
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A Fighting Plan for Peacetime Production 


(Continued from page 25) 











permitted America to grow strong and 
powerful. 

Under the American system industries 
have been born, have grown to maturity 
and then often declined when the march 
of progress brought forth newer and 
better machines. 

The point I wish to make is that these 
particular businesses and industry in 
general were allowed to grow and ex- 
pand and to reap rewards in proportion 
to the service they rendered the public. 
That is the American way. But now a 
law is barring aviation manufacturing 
and numerous other growing industries 
from their inherent rights. This can have 
disastrous results not only to the indus- 
tries concerned but also to the progress 
of commercial aviation. 

If we continue to be taxed and renego- 
tiated at the present rate, we will not 
have the reserves necessary to meet our 


future responsibilities to an air-minded 
public. If the industry does not get fair 
treatment now, the technological ad- 


vances which have been accomplished in 
the manufacture of airframes may be 
lost and the production end of the in- 
dustry allowed to settle back into the 
doldrums in which it wallowed in the 
past two decades. 

I believe the aviation industry has a 
responsibility to itself, to the nation and 
to the future of today’s new medium of 
transportation, to strive for an impartial 
and equitable treatment of all industry. 

There is considerable talk of the Gov- 
going into partnership, so to 
speak, with private enterprise in both 
the airplane manufacturing and air trans- 
portation branches of the industry. This, 
n my opinion, would be a gross mis- 
take, stifling competition and destroy- 
ing free enterprise. The Government, it 
is true, owns much of the property we 
ise and the facilities which are afforded 

But this does not in any sense imply 
that the next logical step is for Govern- 
ent to take active managerial interest 

n our business. 

It is essential that the aircraft manu- 
facturer should have more to say about, 
nd take a greater part in, a number of 
activities. His. success depends on the 
number of orders which he receives and 
he must go out and gét these orders— 
not by signing sales contracts himself, 
but by creating the need for his products. 
This means that he must interest him- 
self in commercial air transport develop- 
nent, both domestic and foreign. He 
must take a stand with air transport op- 
erators on such vital questions as the 
Lea bill, which will effectively amend and 
modernize the Civil Aeronautics Act. 
This bill, providing for the regulation and 
encouragement of flying in all of its civil 
forms, is bound to be beneficial to the 

perator. If he is allowed to grow and 


ernment 


expand, he will want the airplanes which 
the manufacturer wants to sell him. 

At the same time the manufacturer 
must join with the transport operator, 
the private owner and other , interested 
Parties in 


opposing regulations which 





would set up artificial barriers. The air- 
plane knows no boundaries. It is abso- 
lutely imperative that we have one in- 
telligent set of regulations administered 
intelligently by one body, rather than 
many conflicting regulations calling for 
such things as multiple licensing and 
multiple taxation. 

It is my opinion that we must throw 
out the red tape, as far as the aviation 
industry is concerned, before we can 
know exactly what is most desirable in 
the international transport field. Again, 
the manufacturer is not only vitally in- 
terested but tremendously involved. It 
is ridiculous to guess about the interna- 
tional air transport situation because we 
do not know today what we can expect 
tomorrow. We cannot possibly have a 
decision until the United Nations have 
met at the peace table. 

Again, however, it is my opinion that 
no Government operation of interna- 
tional airlines should be considered. 
While it is desirable that the various 


Governments meet and outline future in- 
ternational policy, the matter should be 
left, as far as operation is concerned, to 
private enterprise. This will lead to effi- 
cient operation and the survival of the 
fittest—in other words, the survival of the 
operator giving the best, cheapest and 
most efficient service. 

In connection with international air op- 
erations, it has been suggested that a 
series of “free ports” be be established 
throughout the worid. These ports would 
be perhaps five miles square, containing 
hotels, restaurants, and various comforts 
for passengers changing from one air- 
plane to another in the course of their 
journeys. I believe that the idea has a 
great deal of merit, as this same type of 
free port was successful in international 
maritime service. 

All of the state, national and inter- 
national problems must be solved before 
we have efficient airlines which, in turn, 
mean large orders for aircraft, calling for 
efficiency in production. Efficiency in 
production simply means the manufac- 
ture of aircraft with the smallest possible 
number of man-hours—aircraft which 
are simple of design and adaptable to 
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mass production, with easily inter- 
changed parts for replacement purposes. 

We in the aircraft industry today, 
whether manufacturing the lightest of 
training and liaison planes or four-en- 
gined bombers, must very soon start 
shouting loud enough so that we can be 
heard. We cannot sell airplanes without 
markets and it is up to us to make those 
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day has everything which he needs for 
post-war mass-production manufactur- 
ing. We have thousands of pilots and 
mechanics; we have vast communication 
systems and meteorological services; we 
have “service stations” and bases through- 
out the world. It is up to the manufac- 
turer to see that these facilities survive. 

Today, we must devote 100 per cent 
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the war effort. At the same time, we 
must look at what the states, the nation 
and the United Nations are doing. Frank- 
ly, we must stick our fingers into the 
global pie if America is to get its share, 
It behooves all aviation manufacturers to 
get out and start working toward the 
solution of our common problems—solu- 
tions that will have much to do with our 








markets. The aircraft manufacturer to- of our energies to turning out aircraft for peacetime economy. END 
. 

The Air Assault on Japan | 

(Continued from page 23) 

bases from which the attacks came. hit anywhere throughout his empire with lines that they must have are largely 

Raids on Nippon’s munitions centers, terrifying regularity. responsible. 

however, are perfectly feasible from The main point about such operations, Since the gutting by fire of the Lez- 
aircraft carriers. Utilizing large num- compared with prior carrier fighting, is imgton, however, the Navy’s best brains 
bers of carriers—providing their own that a large force of carriers can provide have been at work on the problem of 


fighter plane cover against enemy air at- 
tacks—punishing and even crushing at- 
tacks can be pressed home against Japan. 

The point—and it has not been real- 
ized either by the American public or 
even by many military leaders—is that 
aircraft carriers employed in large num- 
bers will be an entirely different propo- 
sition from carriers as used in the past. 
Heretofore, one or two American carriers 
with perhaps 50 to 70 planes each, plus 
50 to 100-odd land-based planes, have 
gone into action against Japan’s best— 
which had probably an air force of equal 
strength. In the future we can expect 
united American carrier-borne forces of 
1,000 to 1,500 planes or more. This will 
make a tremendous difference, particu- 
larly against a nation like Japan, which 
has never had a large first-line air force. 
Tojo simply cannot concentrate his air 
power to meet such attacks, for they may 
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its own fighter protection. It should be 
able to provide a cover against any likely 
force of land-based attackers which might 
be concentrated against it once the pres- 
ence of the carrier force is detected. 
Another strong point which a power- 
ful carrier task force should have in the 
new phase of Pacific fighting is that it 
can strike unexpected blows. It has been 
the fashion to call Pacific islands “un- 
sinkable aircraft carriers.” We probably 
soon will hear our new carriers being 
called “moveable airfields.” They can 
move and strike heavy blows and then 
go on to hit at another point.. The enemy 
never will know where to expect them. 
Such a campaign, of course, cannot be 
waged without losses. Carriers are pecu- 
liarly vulnerable to fires started by enemy 
bomb, torpedo or shelling attacks. The 
large quantities of highly volatile avia- 
tion gasoline and long systems of fuel 





‘Ten hamburgers—six with onion 
and four without—is that right?” 











protecting our new carriers against this 
ever-present menace. The lessons learned 
to date undoubtedly have produced fire- 
protection and extinguisher systems which 
will enable the new carriers to withstand 
the flames that destroyed their predeces- 
sors. Despite this vulnerability of the 
type, the record of the Enterprise shows 
how destructive such craft are in modern 
warfare. The planes of the Enterprise 
have sunk or helped sink 12 Jap ships, 
including four aircraft carriers; have 
probably sunk six other enemy ships, in- 
cluding a battleship; and probably have 
damaged 18 other craft. No other war- 
ship, either Allied or enemy, can show 
such a record of destruction in the con- 
flict to date! Our new types of carriers 
are expected to be even more deadly 
vessels. The seven new Essex class ships 


are believed to be of 25,000 tons or more, L 
about one-fifth larger than the Enterprise. : 


The additional weight is represented in 


greater protective qualities—speed, fire- ff 


resistance, antiaircraft batteries, splinter 
guards, etc. 

Then there is the new small combat 
carrier class, the Independence type. 
These carriers have a shorter length and 
beam than the big flat-tops, are less sea- 
worthy in rough weather, and carry 


fewer planes than either the Enterprise f 


or the Essex class. 

The so-called “baby flat-tops” are even | 
smaller and less seaworthy. Built on 
merchantmen hulls, because of a short: 
age of high-speed warship engines, other 
materials and labor, they are fairly slow 
craft. Already, however, the escort car- 
riers have proved to be worth. their 
weight in gold in the North Atlantic. | 
Their Grumman bombers and fighters not 
only have kept the U-boats away from 
their convoys, but have destroyed a re 
spectable number. One of the little craft, 
moreover, proved invaluable in the inva- 
sion of Attu, when weather grounded our 
planes from nearby land bases. 

The “big push” in the Pacific will find 
not only many new and improved type 
aircraft carriers leading the way, but also 
new planes flying from their decks. Sup 
plementing the veteran Dauntless dive 
bomber there should be the new Curtiss 
Helldiver, while the new Corsair and 
Grumman Hellcat fighters probably wil 
largely replace the veteran Grummal 
Wildcat. END 
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Buy Tail Wheels...Tail Wheel Tires & Tubes 


rue GENERAL wa 


The Old Way. . . tires, tubes, 
wheels bought as separate 
units require extra ware- 
housing space, extra inven- 
tory and stock records 











The Old Way . . . means lost 
time in obtaining needed 
tail wheel units from sepa- 
rate storage spaces. 














1 The Old Way... necessitated 
| 


ay | assembly of tail wheel units 
SP) = i —waste motion | 


} ~~ _ ~ 
Pret 4a— A Gs General's tire-tube-wheel 
y 





<a combingtion eliminates 

a, | Ne F af waste! Can be stored in 

? {= & x one place... is ready for 
AP and, = installation! 





The General Tire & Rubber Company’s complete ahead-of-the-field 
line of military and commercial type tail wheels is backed by 
General’s long, practical experience in the manufacture of aircraft 
wheels, brakes, tires and allied aviation products... 


General tail wheels are rugged, built to take as much abuse as main 
landing wheels . . . yet they’re light—for increased payload! 


Designed to meet Army, Navy and C. A. A. specifications . . . General 
tail wheels and tires alike have proved their superiority in action 
on every type of aircraft and in tests run at General’s own completely 
equipped laboratories as well as in extensive tests by leading users. 


A case in point was the way the General Twin-Bead tail wheel tire 
stood up .. . where single bead tires failed . . . in sideload tests run 
by a large, eastern aircraft company. General’s Twin-Bead feature 
provides extra-grip on the wheel rim! ~ 


So it’s good news that today General 
has production facilities available for 
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“IN ONE PACKAGE! When you buy 
GENERAL '’s tire-tube-wheel combination 
you eliminate need for extra storage space 

. avoid unnecessary inventory ... save 
production and maintenance time, cut costs 
and at the same time get the quality design 
that counts! 





GENERAL Military and Commercial type 
tail wheels are fabricated from aluminum 
or magnesium alloy castings. Precision ma- 
chined ... fitted with tapered roller bearings. 
Both tapered and straight axles. Designed 
and built to A.A.F. Spec. No. 25272. (Easily 
removable dust-proof cover equipment.) 





immediate delivery on General tires, 
tubes and wheels. For further informa- 
tion write or wire—Aviation Division 





















ine Correct Aircraft 
You Can Determine 
Tire Pressure in Just 60 Seconds 


with the 


GENERAL DEFLECT-0-GAUGE 


- 1 
With the Genera 
Deflect -O-Gauge, 
each tire can os and 

he correct pres 
flated to exactly ¢ _ No graphs, 
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ROHR equipped Consolidated ~~~ 
Coronados flown by Pan 
American to outposts of attack 


Teamwork...a vital weapon of the United 
Nations ... begins in war production factories 
and extends to fighting units on every front. 

Teams of Rohr Production Fighters work 
around the clock preparing huge Consolidated 
Coronados for the next team... skilled flight 
crews of Pan American World Airways...on 
a mission of quick supply to far-flung forces 
of the Allies. 

Teamwork is the dominant spirit of men and 
women on Rohr production lines... deter- 
mined to help cut the time to Victory! 


HELPING TO WRITE THE \, STORY OF TOMORROW 


ROHR AIRCRAFT CORPORATION CHULA VISTA, CALIFORNIA} 
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BREEZE RADIO IGNITION SHIELDING GUARDS 
COMMUNICATIONS AGAINST INTERFERENCE... 


~ 


Success in modern warfare on land, on the sea and in the air depends 
largely on interference-free reception and transmission of messages by radio. 
Breeze Radio Ignition Shielding, designed for use on hundreds of different 
types of jnterna) combustion engines, insures dependable communications 
by eliminating at the source interference caused by the radiation or absorp- 
tion of high frequency impulses. Used in conjunction with Breeze Fittings, 
this Shielding solves the varied problems of installations ranging from PT 
boats to aircraft. 

Breeze engineers have pioneered and perfected Radio Ignition Shielding 
through many years of research—a background of experience in the field 
which is reflected today in the outstanding performance of Breeze Shielding 
on the battlefronts of the world. 


BREEZE CORPORATIONS, INC., NEWARK, N. J. 
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Ferry Godfathers 


(Continued from page 58) 








Lieutenant Mack has followed the air 
trail above the tortuous Burma Road, 
over the treacherous mountains of India, 
China and Alaska, and across the waste- 
lands of Australia and Africa. He has 
fought through snow and sleet; mon- 
soons and desert dust storms. He once 
made a forced landing in a rice field and 
then got his ship out again. He kept 
the tradition of the service—“On Sched- 
ule.” Yet, safely home recently, he fell 
two feet and broke an ankle. 

This outstanding record of maintain- 
ing virtually a railroad timetable sched- 
ule on world-wide air hops is not only 
a tribute to the caliber of men who 
make up the personnel of the ATC, but 
also to the endless striving toward per- 
fection of all those who pass beneath the 
terminal’s portal, where a sign bears an 
inscription proclaiming them to be the 
best pilots in the world. 

These pilots are good. Their severest 
critics will not deny that. They are taught 
to fly anything that has wings. Flying 
ability in itself, however, is not sufficient 
to meet the exacting requirements of the 


service. After admission, whether he is 
an Army flyer or a civilian, the new 
member must go to school again. 

All ATC groups maintain study courses 
which all pilots must take between 
assignments. The curriculum includes 
navigation, piloting, map reading, plane 
recognition, meteorology, military cor- 
respondence and courtesy, and an ex- 
tensive course in radio. This latter is 
really an Alpha to Omega lesson. It cov- 
ers everything from the electron theory 
to AF, and detailed instructions on the 
operation of radio equipment in all mili- 
tary aircraft. 

Pilots are supposed to know a lot about 
engines when they enter the service. But 
to be certain they know all that will 
increase their success in carrying out 
their ferrying missions, a comprehensive 
course in this field is also maintained. 

Civilian applicants for the Command 
must be American citizens between 21 
and 45 years of age and have had fly- 
ing experience. Regulations have been 
changed from time to time and only re- 
cently some of the requirements have 
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“He wants one with a stewardess in it.” 
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been relaxed. The latest order states 
that the successful applicant must have 
had 300 air hours, 100 of them in air- 
craft with engines of 200 h.p. or more. 
Pay begins at $300 a month with a main- 
tenance allowance of $6 a day while away 
from home base on assignment. 

No item that may affect that inflexible 
rule of the service—‘these ships must 
go through”—is overlooked by ATC di- 
rectors. 

To be assured that pilots are fit phys- 
ically as well as mentally a “keep 
ready” room is operated at the Long 
Beach depot under the direction of Terry 
Hunt, widely known as a conditioner 
of Hollywood actors. Much of the equip- 
ment Hunt now uses to keep the ferry 
pilots in trim once served world famous 
stars of the screen. 

The scope of the ATC is so great, its 
ramifications so wide and its operations 
so vast, that a year ago the most opti- 
mistic aeronautical mind could not pos- 
sibly have conceived its present-day 
operations and functions. 

The Long Beach base, although but 
one of many in the country, is recognized 
by both military officers and civilian avi- 
ation officials as a “miracle” of develop- 
ment. A little more than two years ago 
its total personnel numbered 11 men. 
One reconnaissance plane occupied the 
small field attached to the depot. Today 
it is one of the largest in the country. 

To reveal the average number of 
planes, fresh from their final factory tests, 
which daily lift off its field, or the num- 
ber of pilots who now call it their home 
base, might give aid to the enemy but 
it certainly would give him no comfort. 

Because of California’s position in the 
field of aeronautics before the war, the 
Long Beach base is the home port of 
many men whose names were famous 
in the headlines of pre-Pearl Harbor 
days. 

Now and then the Ferry Division 
doesn’t object to the mention of an in- 
dividual pilot, but the publicizing of a 
member who was famous in pre-war 
days is definitely frowned upon. Gen- 
erously represented in this west coast 
group are the fields of art, science, medi- 
cine and the theater. Many blazoned 
their names in aeronautical annals 
through pre-war sky feats. But today 
they are merely units in a well-oiled 
machine. 

Though regimented and under the 
strictest military discipline for the emer- 
gency, most of the pilots still cling to 
their aeronautical individuality as evi- 
denced by the emblems they wear denot- 
ing membership in private organizations 
or clubs. 

Quiet Birdmen, Aircraft Owners and 
Pilots Association, Private Flyers, Sports- 
men Pilots, Air Transport, Air Line 
Pilots, Sea Plane Flying, National Inter- 


collegiate, Soaring Association of Amer- | 
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ica, the Early Birds and many others are | 


represented among this group of men. 
While enlistment requirements have 
been eased to some extent, this change, 
officials said, is more than compensated 
for by the increased intensity of the con- 
(Continued on page 94) 
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World's 


Premier Airplane Fabric 


FLIGHTE 





FLYING 


“Thos what FLIGHTEX is to the enemy. 
Why? Because built into every yard, you'll 
=, find these three vital ingredients — Quality 
Y + Dependability . . . Service. 
© wonder each year more manufacturers 
buy more FLIGHTEX than any other airplane 
fabric. 








ATLANTIC RAYON CORPORATION e¢ INDUSTRIAL FABRICS DIVISION 


Kansas City, 


40 Worth Street, New York 13- N. Y. 
Leading Manufacturers of Fabric and Tapes for the Aircraft Industry 


Export Representative—Aviquipo, Inc. 25 Beever St.. N. ¥. Cable Address—"Aviquipo” 


«2 Dallas, Tex. 


SNYDER AeRCRAE "CORP,, 5036 West 63rd St., Chicago, fil, 
and Sullivant Avenue Airport, Columbus, Ohio. 


RESALE DISTRIBUTORS 


AIR TRANSPORT EQUIPMENT, INC., Roosevelt Field, Garden City, N. Y. baa ome AIRCRAFT SUPPLIES, Wold-Chamberlain Airport, Minneapolis, Minas 
INTER CITY AVIATION, INC., East Boston, Mass. 
THE AIRCRAFT STEEL & SUPPLY CO., Wichita, Kan., Fairfax Airport, KARL ORT, York, Pa. 


id Chapman Field, Waterloo, lowa. 


AVIATION SUPPLY CORP., Hapeville, Ga. 

PACIFIC AIRMOTIVE, Burbank, Cal., Oakland Airport, Oakland, Cal. 
AERONAUTICAL TRADING CO., 169-24 Rockaway Bivd., Jamaica, N. Y. 
LEAVENS BROS. AIR SERVICE, LTD., Barker Airport, Toronto, Canada. 
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Pioneered the Past... 
ENGINEERING THE FUTURE 


In addition to producing rotary wing 
aircraft for the armed forces, Kellett’s 
five plants are supplying important parts 
requiring highest skill and aircraft man- 
ufacture “know how” for our nation’s 
best bombers and fighters . : : including 
the Consolidated B-24 Liberator, the 
Martin B-26 Marauder, the Republic 
P-47 Thunderbolt and the Curtiss P-40 
Warhawk. 


Meanwhile Kellett’s expanding engi- 
neering staff continues the necessary de- 


velopment of aatogiros and helicopters in 
cooperation with the United States Army 
Air Forces to meet present and future 
military requirements. 

We look forward to postwar oppor- 
tunities for Kellett Rotary Wing Air- 
craft to serve in patrolling electric power 
lines, oil pipe lines and in a variety of 
time-saving and cost-cutting operations 
for industry, commerce, forestry and 
agriculture. Kellett Aircraft Corporation, 
Upper Darby (Philadelphia), Penna. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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Kellett parts are helping Curtiss P-40 Warhawks 
to crush the Axis in combat 


Kellett precision-made parts are flying with the 
famous Republic P-47 Thunderbolts 


Kellett products accompany the powerful, 
high-speed Martin B-26 Marauders 


.. and ride with long-range Consolidated 
B-24 Liberators over Germany 
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HOW U.S. ROYAL STATIC CON- 
DUCTOR TIRES BURY STATIC 
WHEN THE AIRPLANE LANDS 


For years, automotive and aircraft engineers have known 
that static electrical charges built up during the run must 
be “bled off” before they can cause damage. The fainiliar 
chain that trails behind gasoline trucks is one way the 
problem has been licked in highway transportation. 

But in the air, a trailing chain or dragging wires are 
not satisfactory answers. So the problem was put up to 
the rubber chemist. “Could rubber that had always been 
regarded as a perfect insulator be made over into a good 
conductor of electricity?” 

U.S. Royal Static Conductor airplane tires are the 
answer to that question. Through rubber chemistry and 
tire engineering, these tires have become conductors 
of electricity. They provide a path which leads the static 
charges harmlessly into the ground. These new tires 
reduce the hazard of sudden shock to ground crew men 
and the danger of fuel fires caused by static. 


U.S.ROYAL U.S.ROYAL 
Nose Wheel Tire landing Wheel Tire 


U.S.ROYAL U.S.ROYAL 
got eee Tail Wheel Tire Ice Grip Tire 


UNITED STATES QV RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20 
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(Continued from page 90) 
tinuous training each pilot must undergo 
while in the service. 

That this training must be as exacting 
and far-reaching as possible under the 
stress of war goes without saying. After 
a new pilot has passed through his tran- 
sitional training period, he must be ca- 
pable of being intrusted with a mighty 
sky weapon which represents a dollar 
value running well into six figures and 
25,000 hours of labor. 

A thorough knowledge of his job is 
necessary to the pilot who, on a mo- 
ment’s notice, is called upon to take a 
bomber off to some remote island head- 
quarters, An island which doesn’t appear 
bigger than a pin point on the map. And 
it takes split-second timing ability to 
keep his rendezvous with fuel supplies 
and to set his charge down on a schedule 
that our armed forces have come to ex- 
pect. 

Now that cargo and 
transports are rolling off assembly lines 
in ever-increasing numbers, the ATC is 
taking its place as a most important fac- 
tor in moving vital war supplies to fight- 
ing fronts where they are needed most 
urgently. 

Even before the advent of the Douglas 
Skytrains and Skymasters, however, the 


ATC was helping fill the breach caused 


troop-carrying 
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by the Axis sinking of surface vessels. 
Hardly a Boeing Flying Fortress, Consoli- 
dated Liberator, North American Mitchell, 
or Lockheed Hudson, ever left a ferry 
base without an important load of war 
material, hospital supplies or technicians. 

Upon arrival at its destination, it was 
only a matter of minutes to remove cer- 
tain ingenious devices used to make them 
temporary cargo carriers and convert 
them back to serve their original pur- 
pose—delivering lethal messages to Hit- 
ler and company. 

“We run a ‘red-ball’ freight line,” 
smiled one pilot as he climbed into the 
cockpit of a big bomber loaded with 
blood plasma, radio equipment and tech- 
nicians. 

There are no provisions for passenger 
comfort on these “freight” runs. In fact, 
as far as the Ferry Division is concerned, 
these supercargo passengers are merely 
so much freight and as such they huddle 
amid crates or lie on the fuselage floor 
between boxes and bundles. 

It is this task of the service which 
recently led Maj. Gen. Harold L. George 
to remark: 

“We've got the greatest air transport 
system in the world. It is greater than 
were the combined air lines of the world 
before the war, and it is indicative of 
what our private airlines will do in fly- 
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"To hell with saving the tires... 





Jump!!!" 
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ing freight to all parts of the globe when 
this conflict is over.” 

Does a shuttle freight service half way 
around the world sound absurd? Not 
to the ATC or its pilots. 

Lieutenant Mack sometimes feels like 
the engineer of the old local freight on 
the Central Branch Line. And he also 
understands the conductor’s problem, be- 
cause he has had to handle the book- 
work as well as the piloting job on a 
shuttle freight service as far as India. 

Only recently he lifted a big bomber 
off the Long Beach ramp and headed out 
over the Pacific. In the deep-bellied 
fuselage piled tier upon tier were crates, 
boxes and bundles of vital war necessi- 
ties all destined for different troop cen- 
ters. Fastened down with ropes and 
straps, his cargo included spare parts for 
an artillery piece, medical supplies, radio 
equipment, a spare engine for a combat 
plane, steel helmets and other articles, 
Six technicians rounded out the balance 


of the eight ton load. 
Lieutenant Mack perused his order 
sheet. His first stop was an island base 


far out in the Pacific where two of the 
technicians and the blood plasma would 
be unloaded. Fifteen minutes ahead of 
schedule he set the big bomber down on 
the improvised runway. 

Forty minutes later the big ship was 
in the air again and Lieutenant Mack 
“cat-napped” while his co-pilot pushed 
on through a heavy rainstorm to the next 
stop. Here the spare engine replaced 
one damaged in a sky fight with the little 
brown men of Tojo’s hordes. All to- 
gether, six stops were scheduled. 

The big ship itself, his order sheet 
showed him, was to be delivered to the 
commander of our Southeast Asiatic 
Army forces 76 hours after his take-off 
at Long Beach. In exactly 74 hours and 
37 minutes from his departure this young 
ATC pilot was handed his receipt for the 
new addition to the force’s bombing 
squadron; his actual flying time was just 
under 69 hours! 

And Lieutenant Mack’s feat is not an 
isolated case. This is a service that day 
in and day out is maintained to more 
than a score of fighting fronts by the 
ATC. 

What was only an ambitious dream of 
far-seeing air officials of yesterday, today 
is a practicable reality. And day by day 
the tempo of the ATC is stepped up just 
as fast as production increases. The long 
arm of the ATC is daily reaching farther, 
faster and more often, a grim reminder 


to enemy powers of this country’s air J 


might yet to be loosed against them. 


When all the chips are down and Hit- 


ler, et al, have been relegated to the 
limbo of sour memories, many of the 
present trail blazers of the Air Transport 
Command will continue to carry on. 
According to plans now being laid, 
these world-wide pioneer air trails will 
be our regular air freight runs of tomor- | 
row. Instead of the tools of Mars, these} 
boys will be distributing the instruments} 
and merchandise of peace. ; 
And it is a good bet that they will bf 
carrying on the tradition of the ATC—} 
“get there, and on schedule.” END} 
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THE TOUCH OF TOMORROW 


FLYING 


im SWE PLANES OF 


ARGUS—With a Hundred Eyes That Never Sleep 


British fighting men know it as the Argus— 
named for a character out of Greek mythol- 


ogy who had “a hundred eyes that never sleep.” 


lo Americans it is the Forwarder—the dependable, 
sturdy little utility-cargo plane. 

Officially designated by the U. S. Army as the UC-61A, 
this little-sung member of the Fairchild airplane family 
is doing a heroic around-the-clock job on many a 
hghting front of the United Nations. 


Getting precious medical supplies through to where 
they are needed in a hurry. 


Carrying the ammunition to where it is needed most. 
Setting down and taking off in tiny patches of clear- 


BUY U. Ss. WAR 


BONDS 


ing, so small that larger planes could not use them. 


_ Shuttling Army personnel between staff headquarters 


and “where the shooting is.” 


Acting as the eyes of the Army in remote or inac- 
cessible observation posts. 


These and a hundred and one other routine duties well 
performed have long since earned for the trim little 
UC-61A the undying affection of men who have de- 
pended upon it to get them in and out of tight places. 


Those who envision the universal use of airplanes 
after the war—both commercially and privately—may 
see in the four-place UC-61A the forerunner of tomor- 
rows taxi of the air. Another example of Fairchild’s 
“touch of tomorrow in the planes of today.” 


AND STAMPS 


Division 
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Airplane Corporation; 


North Carolina 
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KANSAS VS. WICHITA 
Sirs: 

On page 37 of the July issue of FLYING 
there is a picture of the Beech AT-11 
Kansas which you called the Wichita 
(Beech AT-10). 

Myron NATHAN 
New York City 
@ Right. The Beech Kansas, used as a 
bomber trainer, has twin rudders, a trans- 
parent nose assembly. The Wichita has a 
solid nose, single rudder.—Eb. 


RECOGNITION OPPORTUNITY 


SIRs: 

You mention tha 1e “Aeroplan 
identification booklets on aircraft recog- 
nition are difficult to obtain in America i. 

If any of your readers would like some 





copies I could send some in exchange for 
aviation magazi is difficult if not 
impossible to pay for An 





1erican aviation 


magazines over here due to treasury re- 
strictions. 

I am an aircraft ‘ognition instructor 
in the Home Guard and thus the ex- 
change would be useful to both parties. 


TROUGHTON 





toneleigh Avenue 
Coventry, England 
LIAISON PILOT 
SIRs: 
. Ihave comp i CAA liaison pilot 
training, also CAA secondary, getting an 


endorsement on icense of O-330. I 
have obtained my release from CAA 
and am awaiting a | to active duty. Do 
you believe that I will be able to be 
classed as a liaison pilot by the Army 
and be able to continue flying for the 
Army? I have over 120 hours and can 
pass the physical for liaison 

FREDERIC R, EWING 

Air Corps Reserve 

No. 18113759 
New Orleans, La. 
@ CAA advises asking proper procedure 
at time of induction. The Army has dis- 
continued its contract with WTS to train 
liaison pilots and the Chicago CAA office 
understands that men for liaison are ob- 
tained from the air observation and ar- 
tillery observation corps.—Eb.; 


NOT SO EASY 


Sirs: 

. I noticed quite an error in your 
August issue in the article by Mr. Hoyt, 
“Compass Courses Are Easy.” The title 
is quite true ... but Mr. Hoyt seems to 
neglect that little factor in navigation 
known as wind. 

Perhaps it’s only a technicality but he 
seems to confuse true course and true 
heading. They are definitely two differ- 
ent things. True course is the course 


that is actually being made over the 
ground while true heading is a purely 
theoretical heading that has not been cor- 


rected for deviation and variation but has 
been corrected for wind. 

Should a pilot, as Mr. Hoyt says, steer 
a compass heading after correcting for 
deviation and variation only, he might be 
blown from here to kingdom come. 


remember, the first thing to 
correct for is wind. Then you have a 
true heading. Going from true heading 
to magnetic eliminates the variation and 
thence to compass eliminates the devia- 


Always 





tion. That will be the right heading. 
Lieut. M. N. ALLEN 
Navigation Officer 
New Castle Army Air Base 
Wilmington, Del. 
TWO STRIKES 
Sirs 


Pages 59 and 61 of your August issue 
have caused a great deal of controversy 
among the mechanics at the 58th Sub- 
Depot at Long Beach, Calif. 


The plane pictured on page 59, in our 
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opinion, is a North American Tezan, 
called the AT-6. The pictured unit being 
worked on, page 61, in our opinion is a 
Stromberg injection carburetor ... 
Bupp SMITH 
Hangar No. 15 
58th Sub-Depot 


Long Beach, Calif, 

@ Reader Smith and his hangar mates 
are right. Thanks to them from humble 
us.—Eb. 


BUCCANEER OR BERMUDA 
Sirs: 

In the June issue of Fiy1nc you stated 
that the Brewster SB2A-1 is called the 
Buccaneer by our Air Forces and is 
known as the Bermuda by the British. 
A [recent book] left me with the im- 
pression that the Buccaneer and the Ber- 
muda are two different Brewster planes. 
It shows pictures of the two planes and 
there is a change in the propeller hub and 
in the landing gears... 

Mark GULDIN 

Kutztown, Pa. 

@ The two versions are essentially the 
same externally, with minor modifications 
to conform to differences in specifications 
—like the differences between the Grum- 
man Wildcat of the U. S. Navy and the 
Grumman Martlet of the British Fleet 
Air Arm.—Eb. 
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"There's that guy Smith who's always coming 
back from his furloughs with those wild stories.” 
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Heinrich is afraid. 

Once he goose-stepped the gory road from 
Poland to Paris. Once he sang “We're Sail- 
ing on England Tonight”—and believed it! 

But now he is afraid. Now he knows that 
fear is no respecter of foxholes. 

Why is Heinrich afraid? 

Because—out there in the darkness of his 
dirty, dank hole in the ground—he knows 
what it is to listen for an enemy he can’t 
hear... to look for an enemy he can’t see... 
an enemy that, any night now, may come 


stealing out of the sky in their giant gliders. 


Year is no respecter of foxholes 


ALL ARMY CARGO-TRANSPORT 





Here at WACO where these gliders were 
designed . . . and here, and in the fifteen 
other plants where they are being manu- 
factured under WACO’s design and engi- 
neering supervision . . . we’re working 


night and day so that Heinrich will not long 


be afraid ... so that Heinrich will not long 
be—period! THE WAco AIRCRAFT CoM- 
PANY, Troy, Ohio, U.S.A. 





wos 
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—” AIRPLANES 


GLIDERS ARE WACO DESIGNED 
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Attack by Glider 


(Continued from page 27) 








From most of them, before the minor 
sandstorm created by their landing had 
cleared away, charged 15 infantrymen, 
armed with everything from carbines to 
Garands. They “lit” running. Before they 
could be counted they had disappeared in 
the surrounding trees and the crack of 
their small arms and the whumph of 
their grenades could be heard as they 
staged a theoretical attack against a com- 
mand post in the next field. 

Meanwhile, from a group of trees in the 
middle of the field where two gliders had 
ended their ground run, came the wham 
of the good old “75.” A pack howitzer of 
that caliber had been landed and assem- 
bled there. The whole nose of another 
glider nearby rose up on hinges—and out 
rolled a jeep loaded with “75” ammuni- 
tion. Another disgorged a 37 mm. anti- 
tank gun. 

Within minutes, a fighting, coherent and 
co-ordinated attack with artillery support 
had been organized in that cow pasture. 

Two landing gears had been washed 
out. The tail of one glider had been cut 
off. One had a wing split so deeply by a 
tree that it would hold a man 
in the gap. But out of the strong, moly- 
steel tube box, which is the glider’s fuse- 
lage, every man and every fighting arm 
had emerged without damage and gone 
to work on the “enemy.” 

That night the performance was re- 
peated. Into a smaller cow pasture 
slipped six fully-manned gliders in ab- 
solute darkness and silence. Several hun- 
dred newspaper men, photograrhers and 
Army observers had Bafhered round the 
fleld; somé miles from the Laurinburg- 
Maxton airdrome. They had been brought 
up in jeeps and cars. All car lights were 


, 
iarge 


immediately extinguished. Then a loud 
speaker from a tower ordered a stop to 
all smoking and all conversation above 
a whisper. The crowd was effectively ab- 
sorbed into the night. 

All road lights had been extinguished 
in the neighborhood, too. Only the distant 
flash of the Laurinburg-Maxton revolving 
beacon and the distant glow of the lights 
around its hangars and shops gave any 
indication of artificial illumination. Had 
an actual landing been planned, far be- 
hind the lines, it was the kind of illumina- 
tion that might have come from an ar- 
tillery barrage or flare for an infantry 
attack up front. We stood silent beneath 
the Carolina stars, peering into the sky. 
And some among the Army men were ex- 
pert peerers and listeners. 

They heard—and some said they saw 
them against the stars—the six Skytrains 
that were towing the gliders. Then all 
sound and sight, except the stars, died 
away. 

“They've cut 
pered. 

And there, in that darkness and silence, 
at least 200 people, knowing the gliders 
were coming, looked at the Milky Way 
and sought to get silhouette of a CG- 
4A. None that I talked to succeeded. 
Somewhere, up there against the clear 
stars, we all knew that six aircraft, al- 
most as big as Skytrains, were circling in 
for a landing right at our feet. Yet no- 
body saw them—and nobody heard them. 

It was so dark that we on the ground 
could only see the silhouettes of the tree 
tops at the other end of the field. We 
couldn’t estimate their distance or their 
height. We wondered how a glider pilot, 
up there in the sky, could see this hand- 


loose,” someone whis- 
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"Give ‘im a little backstick . . . We're nosing over!" 
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patch of a cow pasture and distinguish it 
from its lethal border of trees. 

Suddenly there was a faint rumble off 
to the left, like a farm wagon miles away 
in the night. A carefully hooded hand 
flashlight (presumably in the hands of a 
spy or fifth columnist) , glimmered weakly 
10 feet from the trees beneath which 
we stood. And then, only because it was 
darker than the pale dried grass of the 
field, we saw the wing and tail of a big 
glider in front of us. And when it stopped 
there, utter silence fell again. 

“It was empty, wasn’t it?” I asked a 
nearby major. 

“Fifteen men jumped out and went into 
the brush,” he whispered. “They teach the 
boys not to bump their carbines against 
their belt buckles.” 

The hooded flash now stood at the first 
glider’s tail, and almost immediately a 
second one came rumbling faintly up the 
field—nobody saw it come over the trees 
—and stopped three feet from its leader, 
Another taxied silently up alongside the 
first. .Then two more and then absolute 
silence. 

There was concern about the field. 

“Six, weren't there?” someone whis- 
pered. 

“Yah, I hope nothing happened .. . 
and the whisper died. 

For, on the night air, came an indis- 
putable hint of music. Faces looked grim 
as the strains grew louder. Suddenly, 
down the line a voice broke forth. It must 
have been a full colonel, at least, or a new 
second lieutenant. 

“Tell that damn fool to cut off that radio 
in his car!” the voice shouted. 

But the music wasn’t stilled. It grew 
into the clearly recognized melody of 
“Coming in on a Wing and a Prayer.” It 
was, plainly, coming from a glider in the 
sky. Laughter broke out around the dark 
field as the music came in full brass 
chorus—but still nobody saw anything. 
The tune ended. There was that faint 
farm wagon rumble. And then, as a 
searchlight picked up that sixth glider, 
safely landed at the end of the line, its 
nose hinged up and out marched a 15- 
piece band, complete to the “oompah” of 
the tuba, playing “Hail, Hail the Gang’s 
All Here.” 

And “Hap” Arnold, the four-star gen- 
eral who commands all the Army Air 
Forces, turned to the late Colonel Gabel, 
who had staged the demonstration. “Hap” 
Arnold earned his nickname from the in- 
fectious grin that appears in most of his 
photographs. The men of the Air Forces, 
however, know how grim that smile can 
become when things go wrong. Now it 
was brighter than the searchlight. 

“Boy,” he said. “This gang of yours is 
certainly here.” 

Telling about it to the newspaper cor- 
respondents next day, he elaborated. 


” 


“This is more than a great show,” he 
“This is a demonstration of what § 


said. 
these boys can do. And when they can 
do things like that—it’s important.” 

He saw them, too, land a glider, again 
with 15 armed men who came out not 
running but swimming—and still ready to 
fight—in the middle of a cypress stump 
lake. He saw Maj. “Mike” Murphy with 
six passengers in a CG-4A cut loose al 
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Toughness designed, 
engineered, and built in 
by a single great 
aircraft producer! 


AERONCA 


AIR CRUISERS 
DESIGNED FOR NAVy operation 
as a carrier-based fighter, the BEECH 
Corsair is the only fighter BELL 
plane in the world of which BELLANCA 
airplane, engine and propeller 
are the product of a single BOEING 
maker. It combines the engi- BOWLUS 
neering and manufacturing BREWSTER 
skill of three United Aircraft 
divisions: Chance Vought Air- CESSNA 
craft, Pratt and Whitney En- COLGATE 
gine and Hamilton Standard [rain 
Propeller. 
Tough enough to carry 2000 CONSOLIDATED- 
VULTEE 
horsepower of double - row 
Wasp engine—tough enough to CULVER 
withstand the punishment of CURTISS- 
carrier landings—and tough WRIGHT 
enough to knock opposing Nip poustas 
and Nazi fighters out of the 
sky, Corsair is another in the FAIRCHILD 
list of American aircraft built aaa 
to doa specialized job well. eercuee 
And this war-born tough- 
ness will carry over, beyond FORD 
Victory, to the days when you G&A AIRCRAFT 
seek ruggedness to carry you Gencaat 
safely, in the Air Age to come, MOTORS 
GOODYEAR 
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HOWARD 
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HERE’S something else built 
to do a specific job well— 
Roebling Control Cord that 
communicates thepilot’sslight- 
est touch from controls to 
ailerons, rudders, or elevators. 
Steely - strong, silky - flexible, 
every inch worthy of its vital 
job. Aircord Division, John 
A. Roebling’s Sons Company, 


Trenton 2, N. J. R 
= 


Branches and Ware- 

houses in Principal 
*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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six thousand feet and do nine loops and 
a couple of wing overs before he landed 
it, precisely, just 10 feet from General 
Arnold’s command car. He saw gliders 
towed in fleets and formations. He saw 
them towed behind almost every type of 
tactical airplane—how many types and 
what they are remains a secret. He saw 
developments of the CG-4A that will 
make it twice the potent striking weapon 
it is when it lights in some obscure and 
unprotected cow pasture in France or 
Germany. 

Those who know General Arnold’s grin 
and the way it changes didn’t need his 
statement in words when the show was 
over. They knew he was “sold.” And 
they know, too, that when he is “sold” 
on a program—that program goes. 

This, it should be cautioned, does not 
mean a new expansion in the glider pro- 
gram. Both in quantity and in quality 
those responsible for the program believe 
that their present plans will provide all 
the ground-taking power in the air that 
the grand strategy or the emergent tac- 
tics of the months to come will need. De- 
spite all the vicissitudes and the tragedies 
they believe that quality is as good as 
quantity. There was every evidence of 
this at Laurinburg-Maxton. I talked to 
one officer, a West Point graduate of re- 
cent vintage, whose classmates are now 
full colonels in other branches of the 
service. He is only a captain. He has 
turned down certain promotion to stick 
with the gliders. 

“But suppose you’re coming in and a 
few enemy machine gun posts cut loose 
on you?” I asked. 

“We don’t come in where there are ene- 
my machine gun posts,” he answered very 
definitely. 


Certainly there would have been no 
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time to organize machine gun posts on the 
ground where they would do any good 
between the time those first gliders ap- 
peared over the trees and each had landed 
and disgorged its squad of 15 fighting, fir- 
ing, grenade-tossing infantrymen. And 
of course, says the Airborne Command, 
the rear territory is thoroughly scouted 
before they choose a place to land. 

Col. Reed Landis, veteran flyer and 
organizer and present commander of the 
Troop Carrier Command, expressed it 
at a dinner gathering when the show was 
over. 

“The Troop Carrier Command,” he said, 
“is not only Paul Revere. It’s Paul Re- 
vere and his horse. And the good old 
Skytrain is something that might be com- 
pared with the squirrel rifle of Paul Re- 
vere’s day. It’s a weapon that, as you 
have been shown, can do about anything, 
including landing from the air the men 
who can take and hold ground. 

“This war cannot be won without the 
kind of teamwork between ground and 
air that is represented in this work of 
the Airborne Command. And this war 
must be won conclusively.” 

So, wait and see. There are a few 
tactical bugs to iron out. There are some 
logistic problems. There was a timetable 
or two that went wrong over Sicily to the 
bitter cost of the Airborne Command. 
But the basic principle has been estab- 
lished. It has been proven that air power 
is capable of the one function it has been 
accused of lacking—the ability to take and 
hold ground from the air. 

Crete was an evidence of the principle’s 
validity, but there were holes in the evi- 
dence. Washington believes—and the men 
with the gliders are sure of it—that 
France and Germany will prove it “con- 
clusively” in victory. END 
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"She's in love with the pilot and refuses to cooperate... 
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PERFORMANCE CONTROLS THE AIR 


Boeing Flying Fortress 


OVER THERE: On a bomb run. A pin point target. Steady now. Bombs away! 
OVER HERE: On a production line. A part is gaged. Shaved another ten-thou- 
sandth. Gaged again—to standard. Precision overhere begets precision over there. 
Diligence and craftsmanship of the men who make our planes must ever be 
a vital counterpart of the skill and daring of our sons who fly them. Pesco 
Products Co., 11610 Euclid Avenue, Cleveland 6, Ohio, (Division Borg-Warner). 


In Aircraft Hydraulics, Fuel Pumps, _ — 


ete 
Soe ° 
Air Pumps, Related Accessories... 


PERFORMANCE POINTS TO (Ail FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 








A silent speck in the sky expands into a 
screaming messenger of doom. A deaf- 


ening roar—a blinding blast—and down 
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goes Maguchi to the bottom of the sea. 
America’s enemies are going down in his- 


tory but her future still looks up and up, 


General Offices, 8 S. Michigan Ave., Chicago 


WORLD’S LEADING MANUFACTURERS OF AERONAUTICAL SAFETY EQUIPMENT 
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airport system will be just as necessary as a proper highway 
system. 

In the past we have failed, oftentimes lamentably, to provide 
a co-ordinated program with soundly conceived aims. Airport 
development, to a considerable extent, has been an off-shoot 
of work relief projects, and more recently, has been the prod- 
uct of immediate military necessity. We need a carefully 
planned and balanced program which will take all considera- 
tions into account and by which various communities will be 
able to plan intelligently for their future. The author re- 
cently attended, at St. Paul, Minn., the first annual Midwest 
Global Air Conference. More than 500 persons, from 20 states, 
were present. Their primary concern was how and when to 
provide airport facilities for communities eager and demanding 
action. It was wholesome to hear and participate in the dis- 
cussions. 

Existing legislation has not brought this problem sharply 
into focus. The new bill would establish a definite policy and 
enable the representatives of states and municipalities to sit 
down with the Federal administrator of civil aeronautics, and 
plan and develop a real airport system suited to our needs. 

For months the author has had before Congress a resolu- 
tion calling for a nationwide survey of airport needs by the 
Civil Aeronautics Administration. This report would be made 
public in six months after passage. If there is undue delay 
in passage of the overall bill, enactment of this measure should 
be advocated so we can know soon the approximate costs 
and airport demands of the country. 

Another principle, long neglected in civil aviation legisla- 
tion but recognized in the new Lea plan, is that the regulation 
of flying must be primarily a matter of Federal concern. We 
who have been concerned with civil aviation’s problems dur- 
ing the last five or 10 years have been increasingly troubled 
by the danger that the development of aviation will be im- 
paired by too much Government regulation, restriction, and 
red tape. It is imperative that these be kept on the simplest 
possible basis consistent with safety and sound economics. 
Simplicity can never be assured if there are permitted to grow 
up conflicting, overlapping and duplicating regulations on the 
part of the Federal Government and the 48 states. Federal 
regulations are essential. Aviation has developed in this coun- 
try under a basic pattern of regulation laid down by the Fed- 
eral Government which, however it may be criticized in de- 
tail, is fundamentally sound and constructive and has become 
familiar to all in the industry. Nothing would be gained by 
adding to this fabric of regulation additional laws and ad- 
ministrative requirements in the various states. The only re- 
sult would be further complication of a matter which already 
is sufficiently (perhaps too) complex. 

To enable all to know the rules by which they can fly any- 
where in the vast air space of our nation, and to keep those 
rules on the soundest possible basis, it is essential that we 
promote every possible step to prevent artificial division of | 
the air space into 48 parts. Local authorities undoubtedly 
can and should help in enforcement. Many have set a splendid | 
example. They have provided excellent co-operation and in- 
valuable assistance in seeing to it that the Federal regulations 
are properly policed. The pending proposal contains provi- 
sions which will encourage that spirit of co-operation while 
at the same time, laying down the basic principle of Federal 
jurisdiction which will keep us all flying under one set of 
rules, so far as possible. 

There is a question which has been demanding attention for 
many years, but thus far has been inadequately treated. This 
is proper airport zoning. Under the new bill, provision would SEND FOR FREE CATALOG 
be made for the promulgation of zoning standards throughout N 17 
the nation and machinery would be set up to assure compliance - 
with zoning regulations consistent with such standards. 

During the past year or so, in spite of curtailment in civil 
flying, the total volume of aviation operations in this country 
has so increased that we can begin to get an idea of what air KOH-]- NOOR PENCIL co | 
traffic problems are likely to be in the years immediately 7 nc. 
ahead. More than one tragic and unnecessary accident in the 
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ax-AckAtk "SLEEP! LET ME SL. LEP. 


W 7 AR FLYING plays on a man’s nerves likea 

pick on a mandolin. He’s got to stay keyed 
up. Watch those instruments. Watch for the target. 
Watch for the enemy. Strain. Look now! Keep 
looking... 

Quiet at last, back at the airdrome. Quiet in 
bed, no motors pounding, no flak, no ack-ack. 
Too quiet. Why can’t a fellow sleep? Oh, for 
some sleep. ““Grant me the mercy...” 

It was at the “University of Petroleum,” Shell’s 
research laboratories, that scientists first found 
how to get allyl alcohol, ingredient of one of 
the most effective and least harmful of seda- 
tives, from “‘waste” petroleum gases. Flight sur- 
geons now are administering such sedatives to 


AVIATION FUELS 


fagged-out flyers—to bring the healing restora- 
tive, sleep. 

From the genius of Shell Laboratories also 
came the first 100-octane fuel in commercial 
quantities .. . one of the reasons the majority of 
the country’s leading plane and engine makers 
prefer Shell Aviation Fuels. Shell Aviation Prod- 
ucts are also preferred by many airlines, aviation 
training schools, and airports. 

Farsighted airport operators will find Shell’s 
wartime popularity a profitable peacetime asset. 


First oil refinery to 
win Army-Navy “E"— 
Shell’s Wood River Refinery 
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Another new Northrop technique 


to build US. warbirds faster 


(), FAR BATTLEFRONTS American warplanes 
are swarming in steadily increasing might. 

Here at home the U.S. air industry is produc- 
ing that might—sweating each hour of the day 
and night to build better planes at an ever 
faster rate. 

From U.S. aerodynamicists come vital 
improvements in design. From production 
engineers, faster and better methods of 
tooling. The pace of assembly lines keeps on 
quickening. Skilled people in half a thousand 
airplane-building crafts are joined in this 
all-out hunt for new ways to save time. 

Here is a typical result. Airplanes, which are 
built of thousands of parts, require a vast num 
ber of small rivets. And it takes two minutes to 
drill and seat an average rivet. So spot welding 
has been adopted for fastening together many 
plane parts, But the common method of spot 
welding has remained complex, actually calling 
for eight different steps. 
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Recently Northrop plane builders eliminated 
the most time-consuming three of these steps! 
This new Northrop technique has resulted in 
more than 300 percent greater production of 
spot welded parts—and the freeing of many 
thousands of man hours to build more and 
more Northrop planes. 

This Northrop advancement is being made 
available to all other U.S. plane builders. Any 
war industry interested in the process may write 
our Materials and Process Engineering Depart- 
ment for Report LN, 








The more War Bonds you buy, 
the more U.S. warplanes 
will fly! 


Baas 


Spot Welding an engine 
cowling at Northrop 


New Northrop method cleans and 
etches the complete sub-assembly 
in one operation. This time-saving 
technique is now used at Northrop 
on engine cowlings, air ducts, wing 
tips, inspection doors, other units. 
The “Northrop group”, famous for 
the aerodynamic “cleanness” of its 
planes, created the world’s first 
attack bomber, the world’s fastest 
military seaplane. Until victory, 
Northrop is concentrating entirely 
on producing planes of war 





NORTHROP Aircratt, Inc. 


NORTHROP FIELD, HAWTHORNE, CALIFORNIA 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, 
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Air is a road. Fora million or mor¢ years birds laid their 


wings to its surface, sole owners and occupiers of its 
vastness. Only in recent times has man discovered some 


of its secrets—learned to apply them to flight. 


A boy and a kite put them to work and the kite rides 
the air road, tugging at the string—urging the boy to 
think and dare. A youth in a glider, observing thermal 
laws, rises on the warm-air updrafts—glides to a feather 
landing. A man in a motored plane turns the air into 
synthetic wind that pushes him skyward. All three share 
a simple secret. It is this: the surface of the air road is 
solid and real. 

The air is not only a highway, it is a way of life,“With 
improvements crowding each other in our stepped-up 
war production, the regular use of the air road for travel 
is awaiting only the approaching peace. 


We, at Fleetwings, are prepaying ‘for that 
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and hydraulic 
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B2 J2 Gun Turret Valve built for the 
U. S. 


irmy Air Forces 


READY! AIM! 


eighty-one ounce Gun Turret Valve that is a 


Fleetwings has developed an 


real lightweight champ. The valve is small—fits 
readily into places where space is at a premium 

literally “lies in”? the gunner’s lap without in- 
terfering with his leg room. It is engineered to 
eliminate variations in “‘load feel.’? The piston 
surface and sleeve bore are “mirror finished” by 


nitriding. 


ON THE BEAM 
partment has developed a Wing Chord Divider 


Fleetwings’ engineering de- 
Beam that should interest any aircraft wing 
draftsman. It is easy to construct, yet it can 
save approximately 75 per cent of the time 
usually required for calculating and layout work. 
The Wing Chord Divider Beam takes over so 
many of the operations necessary for laying out 
a wing contour that using it is like having an 
assistant working with you. If you’d like to 
build one yourself, write for the August issue of 
“The Arrow,” Fleetwings’ pocket-sized monthly 


magazine. 


illustrated 


” 


Fleetwings’ 
magazine *“‘The Arrow 
is yours, each month, for 
the asking. You will find 
it a gold mine of pro- 
duction ideas and time- 
saving suggestions. Write 
for it on your company 
stationery. Address “The 


Arrow,” Fleetwing6s 





Bristol, Pennsylvania. 
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Division of Kaiser Cargo, Inc. 
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(Continued from page 103) 
past few months has been due to the fact 
that the aerial approaches to airports have 
been obstructed by poles, chimneys, trees, 


| towers, or other structures which never 


| carriage by air. 


should have been permitted in the first 
place. We have made but little progress 
toward correcting this situation. The 
adoption of adequate zoning laws and or- 
dinances has been sporadic and often- 
times such measures have remained a 
dead letter even after adoption. The re- 
sult is that it is actually possible today 
to cause the erection of a flag pole, for 
example, costing but a few dollars but 
extending into the approach path at a 
busy airport and thereby creating a haz- 
ard to human life with the most tragic 
consequences, The means must be pro- 
vided whereby any municipality operat- 
ing an airport can see to it that con- 
ditions of this sort are prevented or 
corrected. 

Still another problem which needs im- 
mediate attention is that of providing 
sane and sensible regulation of contract 
In the motor field we 
have seen a large development within 
the past 20 years. A similar progress is 
quite likely to occur in air commerce. 
Contract carriers by air may well be- 


;come an important part of the industry 


within a relatively short time after the 
war is over. There now is no economic 
regulation for carriers of this type. The 


|lack of such regulation has proved no 


| especially serious problem. 


While there 
has been a substantial amount of con- 
tract cargo by air, primarily by fixed 
base operators, it had never reached pro- 
portions prior to the war where competi- 


| tive malpractices had begun to threaten 
the industry. 





|for many years to keep each form of 


But, immediateiy after the war we will 
undoubtedly find a situation where, if 
contract carriage remains unregulated, 
chaotic and cut-throat competition can 
arise overnight which would do irrepar- 
able damage. We know, from experience 
in other fields, that such methods can do 
no one permanent good. In the last an- 
alysis they result in waste of material and 
of talent and as often as not lower oper- 
ating standards so as to cause accidents 
and encourage carelessness. The Lea bill 
will provide for licenses and necessary 
regulation so that thé responsible oper- 
ator can be protected and unfair, waste- 
ful methods kept to a minimum. 

Of fundamental importance to the fu- 
ture of civil aviation, with respect to 
which various interests have been advo- 
cating changes in our legislation, there is 
one item I am convinced would be most 
unwise. The Transportation Association 
of America has been urging that existing 
laws be amended so as to permit the 
growth of so-called integrated transpor- 
tation systems, whereby a railroad, for 
example, would be permitted to engage 
not only in motor and water transporta- 
tion but also in air transportation. It is 
argued that a single company engaged 
in all forms of transportation would pro- 
vide greater economy and efficiency in its 
service. 

It has been the policy of this country 


transportation separate, generally speak- 
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ing, from other forms. As a committee 
of Congress once said, it is the business 
of a railroad to run trains along its rails 
and not to operate ships. With equal 
reason it might be added that it is not 
the business of a railroad to operate air- 
planes. 

It is difficult to see how a company 
with a vast investment in railroad prop- 
erties could be expected properly to de- 
velop air transportation, for it would be 
in competition with itself. It is simply 
human nature to expect that in such cir- 
cumstances, if the railroad investment 
were becoming injured by the growth of 
air traffic, such a company would do all 
in its power, in order to carry out its 
duty to its stockholders, to prevent air 
traffic from growing in a way which 
would further injure its rail investment. 

If there is to be healthy and vigorous 
competition in transportation, that com- 
petition must come between the various 
forms of transportation. The traveler or 
the shipper must be able freely to choose 
between rail, water, motor and air. His 
field of choice should not be limited by 
any artificial restrictions imposed by a 
transportation company whose chief in- 
terest would necessarily be in the preser- 
vation of its investment. 

The development of air transportation 
will be a big job. It will take a long 
time. It will require a truly tremendous 
expenditure of money, limitless applica- 
tion of time and energy on the part of a 
faithful and energetic management, and 
a singleness of purpose which requires 
undivided loyalty. If air transportation 
had already developed to the point where 
its permanent place in our economy 
could be appraised and decided, the case 
would be different. But the development 
of this new form of transportation has 
only barely begun. It was recently 
pointed out that, with present-type air- 
planes and present-type fuel we would 
soon deplete our petroleum reserves if 
even so much as one-quarter of the total 
rail freight volume of 1941 were trans- 
ported by air. This fact only serves to 
illustrate dramatically what a challeng- 
ing task of technical and commercial de- 
velopment lies ahead if we are to provide 
an air transportation system on a basis 
which comes in range of fulfilling the 
expectations -of modern America. Man- 
agement must spend 24 hours a day at 
work if air transportation is thus to be 
developed and if the problems which face 
it are to be intelligently solved. A man- 
agement which is trying at the same time 
to operate a railroad cannot possibly de- 
vote the attention and the undivided in- 
terest which air transport will require. 

No discussion .of post-war aviation 
could be complete without some com- 
ment on the world of tomorrow which 
aviation will help us build. At war’s end 
the United States will be by all odds the 
most powerful nation on earth and so, 
for better or for worse, we will largely 
be responsible for the nature of the post- 
war world. 

More than three years ago the author 
introduced legislation in the House of 
Representatives directing the President 
to begin negotiations with Britain and 
France for the acquisition of their pos- 
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sessions off our Atlantic seaboard in par- 
tial payment on their debts from the 
First World War. The measure did not 
pass. However, the author today is more 
certain than ever that these islands, 
which are geographically part of our do- 
main, should come under our jurisdic- 
tion and that we should begin negotia- 
tions for their acquisition immediately. 
When this resolution was introduced in 
1940, Greenland was not mentioned, be- 
cause in the Virgin Islands transactions 
we had specifically waived all claim to 
that vast Arctic island. Moreover, in the 


hands of peaceful Denmark it seemed 
safe enough. 
Today, however, the picture has 


changed. We were forced to assume de 
facto sovereignty of Greenland when Hit- 
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ler swallowed Denmark, and Greenland 
has rapidly come to have enormous 
strategic value to the United States. 
First, it is today our secure source of 
cryolite, an aluminum compound which 
is essential in our present method of ex- 
tracting aluminum from bauxite. Sec- 
ond, its 700,000 square miles of smooth 
ice cap make it a perfect intermediary 
base for air transport between the United 
States and Europe, in peace or in war. 
Third, by routing flights over Greenland, 
there is no over-water hop longer than 
500 miles. 

We must be realists in looking at post- 
war Europe. In our hands, Greenland is 
worth a thousand pursuit planes as a de- 
fense against any hostile European na- 
tion; if controlled by a hostile power it 
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is worth, to him, a thousand bombers. 
Therefore we must make some type of 
agreement with post-war Denmark which 
will give us Greenland. 

The author also believes we should in- 
sist on retaining British and French pos- 
sessions in our waters as well as the Pa- 
cific islands (which have threatened our 
safety in the past) and the air bases we 
are building to help win this war 

Congress has a great opportunity and 
an equally great responsibility. The prob- 
lem should involve no partisan issues 
We must provide sound conditions for the 
growth of one of our youngest but one of 
our most important industries—an indus- 
try already reshaping the world. 

JENNINGS RANDOLPH, 
Washington, D. C 





Flight to Britain 


(Continued from page 48) 








opposition. Instead, the Germans con- 
tented themselves with shooting-up and 
bombing English cities and towns. 

Now Germany is getting it back, hun- 
dreds of times more violently than the 
German air force ever was able to give 
it to the British. As this is written nearly 
35 per cent of the Ruhr is knocked out. 
An RAF official told me the other day 
that he believed the Ruhr should be out 
of the war by winter. And, he em- 
phasized, this is only the beginning 

* * * 

An RAF Bomser STATION, SOMEWHERE 
tn East Anciia, Airmen of the RAF think 
the American airman is “ribbon happy.” 
Almost every AAF flyer here has at least 
one ribbon; you can find nearly every 
American World War II ribbon over the 
left breast pockets of U. S. combat crews 
who have been operating here for any 
length of time. When members of the 
RAF get ribbons it means that the wearer 





has been conspicuously gallant. I have 
met some RAF men here who have had a 
great many missions over enemy terri- 
tory, but will not have a thing to show for 
it until after the war—unless, of course, 
they are awarded medals for some out- 
standing achievement. 

There are two sides to this controversy. 
The American system differs greatly from 
that of the British. Many of the Amer- 
icans’ ribbons are theater ribbons, em- 
blems that mean that the wearer has been 
on active duty in that theater for a cer- 
tain period of time. Anyone in the Amer- 
ican Army—from private to general, no 
matter what his job—can wear a theater 
ribbon if he has been on duty in that the- 
ater for the minimum time. It is not un- 
common to see AAF personnel—pilots 
and navigators particularly — wearing 
American Defense, American Theater, 
European - African - Middle Eastern The- 
ater and Asiatic-Pacific Theater ribbons. 














‘Stroke! Stroke!" 











There is some confusion among RAF 
men between American theater ribbons 
and ribbons signifying that the wearer has 
earned a medal. One U. S. medal that 
RAF pilots and aircrews are somewhat 
skeptical about is the Air Medal. It is 
awarded automatically to every AAF pilot 
or aircrew member after he has completed 
five missions over enemy territory. An 
oak leaf is automatically awarded for each 
subsequent five missions. If the RAF 
awarded the same medal on the same 
basis, it would not be uncommon to see 
British airmen wearing the Air Medal 
ribbon with from 10 to 15 oak leaves. 

Much can be said in favor of the Amer- 
ican system. It is an important morale 
factor. If for no other reason than this, 
the RAF has been unwise in not permit- 
ting campaign ribbons to be worn during, 
rather than after, the war. 


* ~ . 


Lonpon. When will the war be over? 
It’s the favorite topic over here, just as 
it is at home. Everyone discusses it, from 
the London cabbie to the RAF air mar- 
shal and American general. Some mem- 
bers of the RAF and AAF believe “it 
won't be long now.” They all agree that 
the German air force is almost entirely 
on the defensive. They know that Ger- 
man aircraft production is almost entire- 
ly of fighters and that bomber production 
has dwindled. 

Not long ago three American generals 
and three war correspondents here each 
wrote down the approximate date they 
believed the war would end in the Euro- 
pean theater. Average for the six was 
April, 1944. 

Some airmen here believe the Germans 
will fold up something like this: terrific, 
concentrated bombing raids will cripple 
German war production. RAF saturation 
bombing already is reaching farther and 
farther into Germany as the hours of 
darkness increase. Shuttle bombing to 
Africa—and, it is hoped eventually, to 
Russia—has further increased the range 
of RAF and AAF bombers. Because of 
these stepped-up operations it is expected 
that the Germans will attempt to sur- 
render to the British and Americans—the 
(Continued on page 111) 
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MERICANS will find a whole new way of life 

built around their personal planes after the 

war. Live a hundred miles from town, if you like, 

and fly in to the office or for shopping. Travel to the 

next state as you now do to the next city. A week’s 

vacation can cover thousands of miles of effortless 
travel. 


Your plane may be a trim monoplane, a helicopter, 
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“Pick me up at 
eight...and we'll 


fly to the club...” 


~~ 
“= 


a “flying wing,” or some type as yet uniteard of, But 
you'll be wise if you follow the lead of America’s 
leading designers and manufacturers who ify 
Franklin engines. For smoothness, for economy or 
trouble-free years of operation, it is hard to mateh 
Franklin . . . pioneers in air-cooled power for 43 
years. 


AIRCOOLED MOTORS CORP. SYRACUSE, N. Y. 





Aircooled Motors Corporation’‘s entire facilities are now devoted to the design ond production of 


Franklin warplane engines for military and naval use. 
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HERE are dark nights in Norway. 
Nights when Nazi sentries feel un- 
easy at their posts. 


It is not what they hear that disturbs 
them. It is what they do mot hear. The 
deep silence behind a bush. The stealthy 
quiet around the corner of a house. The 
terrible hush in the blackness all around 
them. 


For the Norwegians lost their coun- 
try without ever surrendering them- 
selves. They wait now in the night to 
strike back at their oppressors. 


If they ever had really given in, there 
would be no need of the thousands of 
Nazi troops now in Norway. They 
could have been sent to the Russian 


USO 
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Moon is Down... 


front. Or Tunisia. But they couldn't be 
spared. 

They can’t be spared in Holland 
either. Or Poland or France or Yugo- 
slavia or Belgium. In China, tens of 
thousands of Jap troops must also re- 
main. And Axis troops will have to re- 
main in countless countries so long as 
the “conquered” people have the sta- 
mina to resist. 


You can help support this army al- 
read'y in Europe—by your contribution to 
the National War Fund, which you 
make through our community’s own 
war fund. 


For this year, the agencies that can 
do this job have banded together to 


United Seamen’s Service 
War Prisoners Aid 


Belgian War Relief Society 
British War Relief Society 
French Relief Fund 

Friends of Luxembourg 
Greek War Relief Association 
Norwegian Relief 

Polish War Relief 

Queen Wilhelmina Fund 
Russian War Relief 

United China Relief 


Give ONCE 
for ALL these 


United Czechoslovak Relief 
United Yugoslav Relief Fund 
Refugee Relief Trustees 

United States Committee for the 


Care of European Children 


make the collection and distribution of 
funds simpler, cheaper and more effec- 
tive. Their job is threefold. To keep our 
fighting allies in the fight. To provide 
friendly help for our men in the armed 
services. And to relieve distress where 
it is found here on the home front. 


Because all these agencies are now 
banded together, you are being asked to 
contribute only once for all of them. Be- 
cause you are being asked to give only 
once, you are also being asked to give 
generously. Add up all you would have 
given to each of these agencies through- 
out the year, and then double the total! 
It is one of the most important contri- 
butions you can make to victory! 


NATIONAL WAR FUND 


= 
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“softest, most humane” of their enemies. 
They will surrender to air power and ask 
us to send ground forces to occupy Ger- 
many quickly, hoping to prevent the 
wholesale massacre of Germans by Rus- 
sians, Poles, Greeks, Yugoslavs, Danes, 
Dutch, etc. 

These airmen with whom I talked do 
not believe there will be an invasion of 
Germany like that proposed by so-called 
military experts. They point out that 
RAF and AAF bombers already have 
done far more damage to Germany than 
ever could have been done by land forces. 
And, even if land forces had tried to hit 
the Germans as hard, Allied casualties 
would have been so high as to seriously 
deplete the population of the Allied na- 
tions for years to come. 

It is emphasized that this end-of-the 
war guess applies only to the defeat of 
Germany. All air officials here agree that 
the war against Japan still has some time 
to go. 

a * * 

ENGLAND’S COUNTERPART OF OUR WRIGHT 
FreLp is just a few miles outside London, 
and is the main experimental base for the 
Ministry of Aircraft Production (the 
organization that supplies the RAF and 
Fleet Air Arm with aircraft and other 
aeronautical equipment). Having already 
seen most British aircraft in various parts 
of England, I was particularly interested 
in the German aircraft here. Many are 
in flying condition and have been exhaus- 
tively tested, both in the air and on the 
ground. Among those in flying condition 
here are a Focke-Wulf Fw-190 and a 
Junkers Ju-88 night fighter. If these are 
typical of German aircraft production— 
and I’m told they are—then the Germans 
are a lot better at this business than we 
would like to think. 

British test pilots at this field have great 
admiration for the Fw-190 and Ju-88. The 
Fw-190 is a compact single-seater; the 
cockpit seems to be unusually small. I 
had to hunch down slightly to close the 
cockpit hatch over my head. But the 
cockpit layout is excellent; with many 
simplifications for the pilot. Typical is 
the device that locks the tail wheel in the 
straight-ahead position when the control 
stick is pulled all the way back, an ex- 
cellent feature to help eliminate ground- 
looping after landing. The controls them- 
selves are the smoothest and lightest I’ve 
ever felt. RAF pilots told me they can 
throw the Fw-190 all over the sky with 
the slightest wrist and ankle movements. 
This particular Focke-Wulf was an Fw- 
190A3, powered with a 1,760 hp. air- 
cooled BMW 801D. Its maximum speed, 
which the British found is attained at 17,- 
000 feet, is 392 mph. Gross weight is 
8,580 pounds and its wing loading is 42.3 
lbs. per sq. ft. This fighter also is being 
used as a night intruder bomber carrying 
a single 500-pound bomb. Its offensive 
armament is four 20 mm. cannon and two 
7.9 mm. machine guns. 

RAF experts also have a great deal of 
admiration for the Ju-88. This twin-en- 
gined airplane is being used with some 
success as an intercepter night fighter. 
One test pilot told me the Ju-88, in his 
opinion, is the finest-flying airplane he’d 
ever flown. The Ju-88 I inspected was a 
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night fighter completely equipped with 
radiolocation. Its armament included 
three 20 mm. cannon. The two engines 
were liquid-cooled Junkers Jumos of 
about 1,500 h.p. each. Gross weight was 
nearly 15 tons. 

Engineers here are great admirers of 


German workmanship. They like to show | 
off beautifully-machined parts taken out | 
of the engines of shot-down German | 


planes. Many that I saw—crankshafts, 
connecting rods, pistons and the like— 


were machined down to a mirror finish. | 


The 1,800 hp. BMW 801—power plant of 
the Fw-190—is a good example of this 
thoroughness. Aside from such fine 
points, however, British aeronautical en- 
gineers feel the Germans now are unable 
to produce aircraft or engines superior to 
their Allied counterparts. They, too, are 
convinced the German air force has been 
beaten. 
* ok * 

An AIRCRAFT FAcTory, SOMEWHERE IN 
ENGLAND. Britain’s military aircraft are 
among the world’s finest. Best proof of 
that is their record in this war. Seeing 
them produced is an unusual experience, 
particularly for an American accustomed 
to seeing the most efficient mass-produc- 
ing aircraft plants that engineers can de- 
vise. Over here it works the other way 
around. Every manufacturing facility is 
dispersed. Small parts and major assem- 
blies are built in shops and factories in 
all parts of the British Isles, then trans- 
ported to main assembly plants to be put 
together. From the American viewpoint 
the system is highly inefficient. But the 
British had to sacrifice efficiency in order 
to disperse their vital aircraft industry. 
German bombers, consequently, never 
were able to knock out gigantic units like 
the typical American factory. 

After seeing this system I’m amazed 
they can produce as many airplanes as 
they do. Bits and pieces of airplanes con- 
stantly are travelling roads and rails to 
all parts of the country, each item care- 
fully scheduled to arrive at the assembly 
plant precisely at the time it must fit into 
a bomber or fighter being assembled. In 
producing the highly versatile, wooden 


DeHavilland Mosquito, for instance, furni- | 


ture manufacturers, carpenter shops and 
cabinet makers all over the British Isles 
are making parts of this fighter-bomber. 


One furniture factory, now devoted al- | 


most entirely to making Mosquito parts, 
had an appropriate sign over the door: 
“Distinctive Furniture.” 

As this is written, I have just returned 
from a production test flight of a Hand- 
ley-Page Halifax. The other day I flew in 
a Mosquito with John DeHavilland [re- 
cently killed in a mid-air collision], son of 
the founder of that company, and a test 
pilot. ‘The following day I flew in a Lan- 
caster II. For their size, the Halifax and 
Lancaster are unusually maneuverable. 
The Mosquito, of course, was the most 
breath-taking of all. After the usual 
flight maneuvers—first with both Merlin 
engines, and then with one stopped—we 
dove down through the overcast at near- 
ly 400 m.p.h., levelled off near the tree- 
tops and flew several miles back to the 
airfield at 320 m.p.h. 

(Continued on page 132) 














































° ° NAMES 
High in the sky or at Siam 
torpedo levels... 
NO ONE need tell you of the 
Grumman ‘‘Wildcat.’’ Its 
screaming dives over Wake 
Island and into many a tri- 
umphant South Pacific battle 
will echo in our history books. 
But how well do you know BELL 
the ‘‘Avenger’’ — another BELLANCA 
great American ship built for 

: : BOEING 
a specific war job? 

Grumman Avenger is a BOWLUS 
Navy torpedo carrier. Its BREWSTER 
mission—to fly literally into 
the faces of the enemy’s CESSWA 
navy, through all the steel COLGATE 
their AA guns can throw, be- F7Wwantiatnn 
tween towering mountains of 
water that rise when their BAMA 
trapped battleships’ heavy vurree 
guns shoot into the ocean as a CULVER 
last resort. Mast-high? The CURTISS 

WRIGHT 
DOUGLAS 
FAIRCHILD 


must never 


AERONCA 
AIR CRUISERS 
BEECH 


Avenger comes in port-hole 
high! And drops its long, 
deadly “pickle” straight and 
true. That takes grit, in ship 
and pilot. 

The blast that follows 
marks another American air- 
plane, doing its assigned war 
job superlatively. It marks, 
too, an American aircraft 
plant that will turn from the 
weapons of war to the days of 
peace with many awar-learned 
skill of power and speed and 
productiontocontributetothe 
Air Age to come. HOWARD 


galt NTERSTATE 
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FLEETWINGS 
FLETCHER 
FORD 
G&A AIRCRAFT 


GENERAL 
MOTORS 


GOODYEAR 
We GRUMMAN 





MARTIN 
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McDONNELL 
NORTH 
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NORTHROP 
As A torpedo bomber or fighter 
| goes in for the kill, think how 
vital is accurate control of 
rudder, flippers, ailerons! 
Transmitting the pilot’s skilled 
| touch to those control sur- 
| faces is the task of silky-flex- 
ible, steel strong Roebling 
Control Cord. We make it so 
they won’t miss. Aircord Divi- 
sion, John A. Roebling’s Sons 
Company, Trenton 2, 
N. J. Branches and 
Warehouses in prin- 
cipal cities. 


PIPER 
REPUBLIC 
RYAN 


STEARMAN 
TAYLORCRAFT 
TIMM 
VEGA 


CHANCE 
VOUGHT 


WACO 





*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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Your Dollars Are Power, Too! 
«+ - Buy War Bonds 


Awarded to the Detroit 
and Muskegon Plants 
of Continental Motors 

Corporation 
for High Achievement, 


* 
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POWER TO WIN 


Whatever their assignments, on land, sea, and air, 
Continental Engines are writing history in dependable 
engine performance. Dramatically demonstrating their 
Power to Win under the urgencies of War, Continental 
Red Seal Engines of all types are building for them- 
selves a tremendous heritage that will profoundly 
influence America’s Power to Win in the postwar era. 


[ontinental Motors [orporation 
Aiccratt Fngine fivision 
MUSKEGON, MICHIGAN 
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“THUNDERBOLT-WORLD” 


The “Thunderbolt” was conceived for one purpose... _in its wings. It is a deadly weapon... guardian of our 
to fight in the Stratosphere. high-flying bombers. 

There, over seven miles straight up where few other ~ Only by experience and scientific research in the 
aircraft go, is the “Thunderbolt-World.” Ordinary Stratosphere and its effect on motors, parts, materials 
planes that perform brilliantly at lower altitudes, lose and man himself could such a plane have been engi- 
their speed and maneuverability as they approach the neered. Republic designers and Army Air Forces experts 
Stratosphere. have a rare understanding of Strato-mechanics. 

Up between thirty and forty thousand feet, the After the war, this knowledge will be used to speed 
Thunderbolt flies at more than 400 miles an hour... | up communication between nations...to bring the 
spits sudden death from eight 50 calibre machine guns _ peoples of the earth closer together. 


— 





REPUBLIC P.47 THUNDERBOLT ‘ SPECIALISTS IN HIGH-SPEED AIRCRAFT 
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VIBRATION a Peace- 
Time Problem Too 


Very often costly repairs result 
from vibration-loosed connec- 
tions in your vacuum cleaner, 
radio, electric refrigerator and 
other household appliances. 
Boots Self-Locking Nuts, used on 
these appliances, will eliminate 
repair bills caused by this type 
of mechanical failure. Boots Nuts 
can't come loose, even under the 
severest vibration. After victory 
insist On products protected with 
vibration-proof Boots Nuts. They 
will be your assurance of more 
economical and efficient ser- 
vice from the household appli- 








q ances you purchase. SS) 





BOOTS AIRCRAFT NUT CORPORATION ® GENERAL OFFICES NEW CANAAN, CONNECTICUT 
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THEY FLY WITH THEIR BOOTS ON—SAFER | 


Normal vibration can severely tax a plane. But imagine the 
strain vibration puts on the fastenings of big bombers which 
have been ripped and torn by enemy fire. That these huge 
craft, so punished, don’t “shake apart” in mid-air is due in 
important measure to the stout, vibration-proof Boots Self- 
Locking Nuts they wear. 

Boots Nuts, used on every type of U.S. aircraft, can’t come 
loose no matter how severe the plane vibration. Lighter than 
any other nuts, Boots have greater re-usability too. In ad- 
dition, they withstand the corrosive action of oil, water 
or chemicals—literally “outlast the plane.” They simplify 
repairs and maintenance. And they meet the exacting speci- 


fications of all government aviation agencies. 


BOOTS 


Self-Locking Nuts For Application In Alf Industries 
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MECHANICAL LOADER 


San Diego worker develops furnace-loading device which saves 
thousands of pounds of steel yearly, and cuts production time. 


pounds of steel will be saved for 

Uncle Sam this year at the Ryan 
Aeronautical Company, San Diego, be- 
cause a worker invented a new loading 
device for Ryan’s heat-treat furnace. 
Robert E. Christy, an employe in the 
plant engineering department, has de- 
signed a movable loading fork which not 
only saves 385 pounds of steel a day, but 
also cuts in half the time needed to load 
and unload the furnace. 

With the development of large-capacity 
furnaces, the problem of loading and un- 
loading them rapidly to keep pace with 
other production became acute. At first, 
large trays were loaded with parts for 
heat treatment, then slid over the rough 
and hot furnace bricks into the interior 
by means of a long poker. 


()' HUNDRED TWENTY THOUSAND 





Later this method of loading by trays 
was speeded up by the use of rolling 
tables. An empty table could receive the 
trays of processed material after heat 
treatment and be rolled away, the freshly 
loaded table then being moved into posi- 
tion so that its tray could be pushed into 
the furnace. 

This method, which most factories now 
use, is rather slow and expensive. At 
Ryan alone, six loading trays would be 
worn out every day by scuffing across 
brick surfaces of the furnace. More than 
this, the rough treatment of the furnace 
bricks meant they had to be renewed 
frequently—which laid up the furnace 
for a considerable period of cooling be- 
fore the floor could be replaced. So 
Christy’s new loading device filled a cry- 
ing need. Here’s how it works: 





The heart of this furnace loader is an 
extension table fixed to the floor directly 
in front of the furnace door, and slightly 
longer than the furnace. It has two ma- 
jor parts: First, the framework and plat- 
form attached to the floor; and second, a 
movable platform or loading fork which 
is not solid, but is made up of three fin- 
gers. The loading fork can be raised and 
lowered several inches, and at the same 
time can be extended to carry trays the 
full length of the furnace. As the fingers 
move into the furnace, they pass into 
spaces between rows of fire brick of 
nearly the same height. These fingers 
carry three rows of blocks bearing trays 
which contain work. The blocks are 
equally spaced on squares, and their 
width is slightly less than the distance 
(Continued on page 130) 

















116 INDUSTRIAL AVIATION SECTION November, 1943 


DETAILING THE .P-39 


ESIGNED into one of the least complicated production jobs, 

the Bell Airacobra has only 14 stations on its assembly 
line. Even this somewhat easy handling production system 
is further simplified by teamwork, and the idea has been 
carried out so well that relatively unskilled men and women 
are doing a remarkable job even after a short time at the 
work. The accompanying detail diagrams show some Aira- 
cobra sections, revealing how engineering has simplified 
structure for quick production. 



















Details of the 
outer wing panel. 













One leg of the 
main landing gear 









The rear fuselage 3 
is a simple design. ; 












This cabin structure The center section 








is a subassembly job. shows great rigidity. 




















Completed P-39 is taken out for a test flight before delivery. 
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N air transport plane bristles with gadgets 
for a passenger's comfort . . . from in- 


Comfort h the foot dividual “air-conditioning” to non-skid paper 
4 as e868 “pantaloons” for the pork chops. But some of 


the most important contributions to passenger 




























comfort are never seen—a set of “comfort in- 
struments’’ in the cockpit. The rate-of-climb 
indicator, for instance, gauges the gradual 300- 
feet-per-minute descent at all airports, which 
saves passengers from the discomfort of a too- 
rapid change of air pressures. The accelerometer 
is another “comfort gauge’’—measuring the 
relative roughness of the air, assisting pilots in 
keeping to the smoother flight levels . . . and 





the sensitive altimeter helps them maintain 
those comfort levels. In the design and engineer- 





ing of such precision aids to aircraft operation 


and navigation—civil and military—Kollsman 


has excelled for fifteen years. 
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IN THE PASSENGER PLANES OF TOMORROW —..i 
their pressurized cabins and other comfort features— 
instruments will play a larger part than ever before, 
expanding their scope and usefulness far beyond 
anything we know today. Kollsman engineers are 
constantly developing new and better aircraft in- 
struments which will help widen and extend to- 
morrow’s skyways for a new era in aviation, 
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THE KOLLSMAN VERTICAL SPEED INDICATOR, often called 


the “vate of climb’ indicator, is one of the basic instruments 


for maintaining level flight when the horizon is not visible AIRCRAFT 
and for learning the rate of altitude change. INSTRUMENTS 
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Mercury vapor arc light (at left) moves across the original 
drawing at a predetermined speed as exposure is made. 
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After developing the negative, laboratory technician 
“spots” it so that every detailed line shows up well. 


Photographing Templates 


hours of engineering and shop layout, 

Fairchild Aircraft, Division of Fairchild 
Engine and Airplane Corporation, in 
Hagerstown, Maryland, is reproducing en- 
gineering drawings onto large sensitized 
steel plates. These “templates,” as they 
are called, are used to construct patterns 
for the manufacture of airplane parts, 
thus avoiding the necessity for duplicate 
drawings, extra shop layout work and 
other time-consuming operations. 

An unusual use of electricity plays an 
important part in the successful operation 
of this photographic equipment. A 7% 
kilowatt mercury arc light, the largest of 


I’ ORDER to save thousands of man- 





its kind in the world, is used in exposing 
the original drawing onto a large nega- 
tive. This light travels slowly across the 
drawing, which is mounted on a movable 
board, thus enabling a faithful reproduc- 
tion to be made of every detail of the 
original. 

When the negative is made and devel- 
oped, it is projected through a large 
Goerz lens by means of another power- 
ful mercury vapor arc light onto a sen- 
sitized steel plate. When developed and 
dried, the template is checked for dimen- 
sional accuracy to the thousandth of an 
inch and routed to the shop where it is 
used to make and check patterns, and, 
in some cases, it becomes an actual jig for 


"Lofting” or completing final original drawing to be photographed. This work is done by specialized engineers. 





the manufacture of detail parts. Since it 
is of primary importance to reproduce 
faithfully every detail of the original 
drawing, all parts of the equipment are 
mounted in cork insulation to minimize 
any vibration. 

This method of photo-template tech- 
nique is an adaptation of the original 
method and equipment developed by The 
Glenn L. Martin Company. It is another 
example of how properly adapted elec- 
tricity is being used to speed the produc- 
tion of needed planes. Fairchild is using 
this equipment for the manufacture of 
patterns for parts to be used in a huge 
twin-engine cargo plane which the com- 
pany has developed. END 
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After being coated with a sensitized emulsion, the negative 2 In subdued light, the sensitized plate is exposed through 


is placed behind the camera and made ready for projection. the camera—a reversal of the original procedure. 


3 The exposed template is then developed in a large stainless The developed template is checked for final accuracy 
steel tank after which it is checked for dimensional accuracy. to the thousandth of an inch, then routed to the shop. 


i 


f Wine 2 ae 


The finished template is clamped into a pattern as a 4 Templates, after being cut out of large plates, are 
check on the detail dimensions and shape of the pattern. 


used to make patterns or are employed as jigs. 
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CARBURETOR 
AIR FILTER 


by WAYNE CANNON 


Field Engineering Division 
Wright Aeroneutical Corporation 













































NTIL recently, there was probably a 
‘ more general appreciation of the ef- 
fect of sand and dirt on internal-com- 
bustion engines among farmers in this 
country than in the aeronautical indus- 
try. The farmer lived with the problem 
for years until the automotive industry 
tackled the job and developed a satisfac- 
tory filter to protect the tractor, truck 
and passenger car engine from this form 
of damage. 

The aeronautical industry has been liv- 
ing in a sense of false security by virtue 
of the successful operation of the domes- 
tic airlines, which have experienced rela- 
tively little trouble attributable to sand 
and dust. 

This success was possible because the 
airlines operated from well-equipped 
bases, and not because the aircraft-en- 
gine designer had been able to produce 
an internal-combustion engine that could 
successfully digest sand. 

Engine manufacturers have sensed the 
need for air filters more keenly than 
other branches of the industry; and as 
long ago as Lindbergh’s Paris flight com- 
plete induction systems with filters were 
supplied as standard engine parts. 

With the demand for higher power of 
engines and higher performance of air- 
craft, the engine manufacturer was asked 
to omit the portion of the induction sys- 
tem that was external to the engine. This 
was a natural development, since the car- 
buretor airscoop and other external parts, 
while affecting the performance of the 
engine, also affected the performance of 
the airplane. 

During this era of striving tor maxi- 
mum performance in aircraft, filters were 
left out of power plant installations, and 
have not been repleced until recently, 
since customers’ needs did not seem to 
require them. 

After many years of successful opera- 
tion without carburetor air filters, it is 
not surprising that isolated cases of en- 
gine damage from sand and dust were 
overlooked when airplanes were on ma- 
neuvers. 

Maneuvers, unlike wars, are soon over, 
or may be shifted to cover a wide variety 
of tactical problems, and thus some trou- 
bles never reach the malignant stage that 
requires a drastic remedy 

This is briefly the history of filter in- 
stallations for aircraft engines in the 


Clouds of dust, such as those created 
by this Baltimore bomber in takeoff 


make carburetor filters necessary. 
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Global operation of aircraft under a variety 


of conditions has brought to the fore the problem of 


filtering dirt and sand in order to lengthen engine life. 


Figure 1. The Germans use this sand 


filter on the Messerschmitt Me-109. 


United States. There are, however, geo- 
graphical areas in the world whose stra- 
tegic value for the pursuance of military 
yperations is not measured by the com- 
forts the land can produce for its in- 
habitants. Some of these areas, usually 
deserts, are so important that a rigorous 
war must be carried on there in spite of 
the penalties that the locality imposes on 
men and machines. Out of these desert 
operations, there has been quickly re- 
learned the vital importance of carburetor 
air filters; for without them aircraft 
engines can only be operated successfully 
for a few hours at the most, before piston 
ring wear becomes a serious problem. 

All combatants were faced with the 
necessity of providing a remedy, or else 
maintain abnormally large maintenance 
and overhaul facilities with large quan- 
tities of spare equipment. Even if the 
spare equipment situation were not a fac- 
tor, which it is, the loss of aircraft due 
to sand damage to engines could not al- 
ways be avoided. It is quite possible for 
piston ring wear to progress so rapidly 
with consequent high engine oil con- 
sumption, that the ship’s oil supply would 
not be sufficient for a single flight, and 
the aircraft might have to be abandoned 
over enemy territory. 

The Germans tried various types of fil- 
ters, and it is reliably reported that none 
of their installations are very successful. 
One of the special filter air intakes (Fig- 

1) used on the Messerschmitt Me-109 


Figure 3. 
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Figure 2. Desert sand, No. 270 screenings. 


has been received in this country. The 
filter had not been cleaned after its re- 
moval from the airplane, and it was 
possible to evaluate how well the unit re- 
moves sand from the carburetor air. 


Sand wi'l produce scratches on polished nitralloy as shown by these 
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It should be noted that the cylindrical 
intake assembly is faired into the leading 
edge of the wing and projects forward 
approximately 124% inches, to expose the 
two curved filter elements which form 
the sides of the cylinder. 

The end of the cylinder which projects 
directly forward from the wing is 
equipped with operable clam shell shut- 
ters and at the discretion of the pilot 
these shutters may be closed to force air 
into the induction system through the fil- 
ters. The control mechanism is visible in 
this illustration. 

A filter element of the intake assembly 
consists of six layers so disposed as to 
make a tortuous path for the entering 
air. The element is a dry type, and was 
undoubtedly designed with the idea that 
the inertia of the sand particles would 
carry them out of the air stream as the 
air turned into the filter. Sand was found 

(Continued on page 124) 


“before” and "after" photos. 
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“Off we go, 
into the wild blue yonder...” 


Valiant, indeed, are those who have made this 
song their battle hymn. Who of us can honestly 
say that he would not turn back time, given 
the chance, to be able to join their select com- 
pany—to consort with avenging eagles? It must 
be a heady business, but it’s not for ground- 
lings like most of us. 

Time and the strict measure of a man’s physical 
aptitude make most of us unfit for their com- 
pany, so all that we can do is go with them in 
spirit. 


No, not in spirit alone, for we can and do go 


with them directly in proportion to the War 
Bonds we buy. 


Then too, many like us, producing equipment 
for their use, have a hand in their welfare— 
the ability and determination to build some- 
thing better so that they will be better equipped 
to triumphantly fulfill the‘r missions. 


Champion Spark Plugs are but one small, vital 
piece of equipment produced for the air forces. 
But vital they are, and so into them we pour all 
the skill of our thirty odd years in the spark 
plug business exclusively, plus that extra zeal 
for Victory which motivates all of us. 


* By special permission of Carl Fischer, Inc. copyright owner of ‘‘The Army Air Corps,” Robert Crawford, Author and Composer. 
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Lessons From The War 


From our wartime experience we can say this: When peace 
comes, Americans will enjoy the comfort and convenience 
of many strange new devices which.are today devoted to 
military purposes. They will not only extend our span of 
life but also make it pleasanter in many ways. The 4-plant 
facilities of The Weatherhead Company are prepared to help 
you build these peacetime products just as we've helped 
build America’s cars, planes and refrigerators in the past. 
We offer you better designing than ever, much lowered 


production costs and a highly Gilelailenianstad organization. 


Look Ahead with 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 


refrigeration and other key industries 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 
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Figure 4. Conventional induction system without air filter. 


(Continued from page 121) 
coated on all of the surfaces of the filter 
element and deposited around the joints 
where the element is attached to the cyl- 
inder. Sand also was found both inside 
and outside of the intake assembly. 

It may be said that the sand entered 
the inside of the intake assembly during 
the time that the carburetor air was 
being taken in through the end of the 
cylinder, or in other words when the 
pilot moved the controls to by-pass the 
filter. 

It is probable that the principal reason 
for the presence of sand inside of the 
Messerschmitt intake assembly is the in- 
efficiency of the filtering media to extract 
from the carburetor air the sand that is 
actually present. There are, however, 
two other factors which may have con- 
tributed to this condition. The flying 
duties of the pilot may have so absorbed 
his attention that he forgot to place the 
filter in the air circuit before landing. It 
is also possible that the sand entered the 
intake assembly in flight since the human 
eye cannot be relied on to always detect 
the presence of damaging concentrations 
of sand in the air. 

At this point it might be well to con- 
sider the nature of the material that can 
enter the aircraft engine with the car- 
buretor air and cause mechanical dam- 
age. It is equally important to consider 
where this material may be encountered 
during the operation of the airplane. 

Everyone is aware of the dust that is 
prevalent on some landing fields and 
which is sometimes blown into the faces 
of spectators as a ship is maneuvered 
away from a station. It is obvious that 


Figure 6. 


A jet-stack system incorporating an air filter. 


Figure 5. 


some dust gets into the airscoop during 
these ground operations, particularly if 
several airplanes are operating in unison 
from the field. 

Many people have noted the coppery 
colored clouds produced by dust laden 
air in the dust bowl area of the United 
States, and it is common knowledge that 
lava ash from volcanic eruptions ascends 
to high altitudes and remains suspended 
for long periods. 

When reference is made to sand how- 
ever—and this substance is indigenous to 
large areas of the world’s surface—most 
people have a false impression of its com- 
position. 

The foreign material that must be re- 
moved from carburetor air by the air- 
craft-engine filter may vary considerably, 
but sand is probably the most destructive 
of these agents. 

The chemical analysis of a typical des- 
ert sand showed that silica was the prin- 
cipal constituent, and that small percent- 
ages of calcium, magnesium, iron and 
aluminum were present. The sample was 
then analyzed for grain size and struc- 
ture, with the following results: 

Forty-seven per cent of the sample 
washed out in a standard clay test. 

The remainder of the sample was 
screened. The percentages noted refer 
to the percentage by weight of the sample 
which was retained on each screen as the 
mesh was progressively reduced from No. 
30 to No. 325. U.S. standard screen: 

No. 30— 0.04% 


40— 0.04 
50— 0.10 
70— 0.10 
100— 0.40 
Figure 7. 


The filter installed in the conventional system. 


140— 1.10 
200— 4.24 
270— 8.24 


325—37.80 

The portion of the sample washed out 
in a standard clay test was further an- 
alyzed under a microscope and found to 
be made up of particles, each having the 
same angular and subangular crystalline 
structure as the larger grains. 

To illustrate the composition of the 
sand, Figure 2 shows the Number 270 
screenings. 

Two additional tests were made to 
evaluate the abrasiveness of the sand. 
The first test consisted of placing some 
of the sample in a hydraulic press; and 
it was found that the particles fractured 
along cleavage lines to produce smaller 
but more jagged crystals. 

The second test was made by rubbing 
a piece of cast iron on a nitralloy block 
of 900 Brinell hardness which had been 
coated with a small portion of the orig- 
inal sand sample mixed with lubricating 
oil. After a few strokes made with finger 
pressure, the nitralloy was scratched as 
shown in Figure 3, which was made un- 
der 100 magnifications. 

Having shown by analysis the destruc- 
tive qualities of this sand, it is of equal 
importance to know that tests have veri- 
fied its presence at 12,000 to 15,000 feet. 

There have been many filter designs 
evolved and tested to protect engines 
from sand damage. One of the German 
designs has been discussed. The British 
designs have been well established for 
many years. The Vokes Company of 
England has been the principal manu- 

(Continued on page 127) 


Filtered induction with external supercharger. 
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fast 


@ LYON’S modern, com- 
pletely equipped Aircraft Di- 
vision . .. under the supervis- 
ion of men specially trained in 
aircraft plants... is constantly 
widening the scope of its pro- 
duction of aircraft parts and 
sub-assemblies. The facilities 
of this specialized division 
include: 

1. Class “A” certified welders 
trained in our own school. 


2. Toolroom equipment and per- 
sonnel for producing dies, fix- 
tures and jigs to meet contract 
requirements. 


3. Highest financial rating. 


Write on your business letterhead 
for detailed information and book, 
“Craftsmen in War Production.”’ 
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4. Sound, alert management... 
with demonstrated capacity for 
setting up production plans on 
dissimilar parts and sub-as- 
semblies. 

§. Complete familiarity with Air 
Corps, Navy and other Govern- 
ment inspection requirements. 

6. Warcontract experience dating 
ing from July, 1940; and 43 
years’ experience in fabrica- 
ting sheet metal. 

LYON METAL PRODUCTS, INCORPORATED 


General Offices: 1169 Madison Avenue, Aurora, Iil. 


Sales and District Offices Manned by Experienced 
Engineers in All Principal Cities 
| 









METAL PRODUCTS, INCORPORATED 
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ROMEC K-1 BOOSTER PUMPS 


on disposable auxiliary gasoline tanks 


Now fighter planes are flying the oceans and keeping pace with 
the long range bombers. The new ROMEC PUMP illustrated is 
used with the droppable fuel tanks which are slung under the 
wings. Wind-driven, it mounts in the sump of the disposable 


auxiliary fuel tank. This is another ROMEC AIRCRAFT PUMP 


development helping to speed the Day of Victory. 


ROMEC PUMP COMPANY - ELYRIA, OHIO, U.S.A. 


qoMic~ 


FIRST IN DEPENDABILITY 


BUY WAR BONDS 
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(Continued from page 124) 
facturer of filters preferred by the Brit- 
ish. Its design employs the use of gauze 
supported between layers of wire mesh 
formed into pleats, in accordion fashion. 
The pleating is provided to increase the 
area of the filter that will be exposed to 
the air in a scoop of a given cross-sec- 
tion. This increase in area is important 
since the filter is installed in the main air 
intake of most British installations with- 
out by-passing provisions. 

This type of filter has the advantage of 
being lightweight and easy to handle. It 
can be made as a dry filter, or it can be 
dipped in a special low viscosity oil for 
use as a wet element. 

The dry type of filter of Vokes design 
was adapted to a number of American- 
made aircraft used by the British. Some 
of the early installations were made in 
the desert. 

The desert is not the place to redesign 
or rebuild airplanes. Materials are scarce, 
and fabrication facilities are scarcer. 

It is difficult to visualize the extreme 
measures that were taken when filters 
were built out of a ny material available 
and installed with a minimum of delay. 

The filter problem has been approached 
in this country in a way that is different 
from either the German or the British 
method. This approach was possible be- 
cause extensive work had been success- 
fully done by the automobile and air 
conditioning industries. It was a rela- 
tively easy matter to choose proven filter 
media and adapt them to aircraft use. 

The complete story of how many prom- 
ising designs were selected and tried 
probably will never be written, although 
it is very interesting. At this time it is 
enough to say that some designs were 
discarded because of weight, or because 
they were not sufficiently rugged to meet 
American aircraft standards; others be- 
cause they imposed too great a restric- 
tion to air flow in a high velocity duct or 
lost their efficiency under these same 
conditions, and others were discarded be- 
cause of their undue complication to the 
induction system. 

Viscous impingement filter elements, 
however, were found to be easily adapt- 
able to aircraft. Briefly these filter ele- 
ments consist of knit wire or knit metal 
ribbon sheets suitably crimped and 
packed into durable metal frames. The 
mesh of the sheets is varied, becoming 
progressively smaller from the entering 
face to the rear face of the element. The 
layers are supported in the frame with 
sufficient structure to withstand engine 
backfire pressures without damage. 

Before use the filter is dipped in engine 
lubricating oil and allowed to drain be- 
fore it is installed in the induction sys- 
tem. This oil entraps and holds the sand 
after the filtering media mechanically 
separates the particles from the air 
stream. The filter is easily serviced by 
cleaning it in gasoline and redipping in 
oil. 

Viscous impingement filters when 
properly made are capable of removing 
a minimum of 90 per cent of the sand 
from the air when the air velocity is 
1,000 feet per minute without imposing 
more than 4” H:O drop. 
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Filters having this performance can be 
built in a wide variety of shapes to fit the 
installation requirements, although flat 
surfaces are desirable for manufacturing 
reasons. The thickness of the element 
has been standardized at two inches. 

No attempt has been made to stand- 
ardize the dimensions of a filter element 
because the configuration of airscoops 
varies with the design of the airplane, 
and the shape of the filter has therefore 
been left flexible so that installation de- 
signers would have as much leeway as 
possible. 

Even though the design treatment of 
an induction system varies widely from 
one airplane type to another there are 
certain parts which are common to them 
all. These are shown diagrammatically 
in Figure 4. 

The essential parts shown are the main 
air intake, the carburetor air preheat 
valve, the carburetor de-icing alcohol in- 
let or the optional exhaust manifold 
shroud for a carburetor air preheater, 
and a water trap which is incorporated 
in many scoops. The rest of the induc- 
tion system is a part of the engine. 

There are several ways in which the 
conventional induction system can be al- 
tered to accommodate a filter element. 
Several methods have already been dis- 
cussed. Figure 5, however, illustrates 
diagrammatically how the conventional 
induction system should be changed to 
properly install an air filter. 

Note first that the filter is disposed so 
that it can be easily removed for clean- 
ing. Ease of servicing is of great impor- 
tance. It is usually necessary to position 
the filter at an angle to get an element 
of sufficient area into the scoop. The 
drop through the filter increases in- 
versely as the angle of incidence de- 
creases, but the drop is not too important 
above 20°. 

Just ahead of the filter element are 
ejection slots which bleed off some air 
which carries away the dirt and free 
water that settles in the airscoop or is de- 
flected by the filter element. These slots 
should be located with respect to pres- 
sures inside and outside the scoop so that 
the airflow will always be in the proper 
direction. 

These slots replace the water trap 
shown in Figure 4, since it is of utmost 
importance that the induction system be 
thoroughly sealed to prevent sand by- 
passing the filter, as would be the case 
if the water trap were not omitted. In 
this connection it can be pointed out that 
seals are shown around the filter element, 
at all joints, and at the alternate air in- 
take. 

The rest of the system is the same as a 
non-filtering installation with one excep- 


tion. That is the treatment of the al- 
ternate air intake and carburetor air 
preheater. 


In Figure 5, the solid lines represent 
the alternate air intake which takes 
warm air from the rear of the engine. 
The dotted lines indicate a shrouded ex- 
haust manifold which picks up and pre- 
heats the carburetor air before it enters 
the induction system. This system may 
produce very high carburetor air tem- 
peratures if there is not an admixture of 
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cold air through the main air intake. 
this reason another valve has been added, 
which will be referred to as the auxiliary 
warm-air valve. This valve can be rigged 
to a single preheat control in the cockpit, 
so that for the first portion of the cockpit 
control travel the auxiliary warm-air 
valve remains fully open, and does not 
start to close until the admission valve in 
the airscoop is fully open. As the cock- 
pit control is moved further toward the 
full-hot position, the auxiliary warm-air 
valve closes to give the pilot full use of 
the preheater. 

This method of operating the preheat 
system adds no duties to the pilot and yet 
gives him an induction system suitable 
for flying in all kinds of weather. 

This additional warm-air valve may 
appear to be an unnecessary refinement. 
It has been used on commercial airplanes 
for many years and is only new in its 
application to a filter installation. It is 
important, however, since it is conceiv- 
able that a ship with a filter installed in 
the airscoop may climb through a snow 
storm and have the filter completely 
blanked off and come out into sub-freez- 
ing temperatures that will not clear the 
filter. If, under these conditions, full 
power was required, the engine could 
best be served if the carburetor air tem- 
peratures could be held within reason- 
able limits. This auxiliary warm-air 
valve in the preheat system takes care of 
such an emergency. 

The entire alternate air intake system 
is used only in emergencies, and it has 
been found that sand is usually not pres- 
ent in damaging quantities in atmospheric 
conditions that require the use of the al- 
ternate air intake. 

Figure 6 is similar to Figure 5, except 
that it illustrates a jet-stack installation 
in place of a manifold type of exhaust 
system. 

Figure 7 illustrates a filter installation 
in an induction system employing a 
turbosupercharger. 

Note that the filter is located on the 
pressure side of the turbocompressor 
after the intercoolers. This location was 
selected as the point that will produce the 
least effect on the performance of the 
supercharger. The filter is located after 
the intercoolers for two reasons: First, 
so that heat control can be accomplished 
with the intercooler shutters; and sec- 
ondly, so that the normal flow of air 
through the viscous impingement element 
will be at a reasonable temperature. 

In a turbo installation there is some ad- 
vantage at high altitude in being able to 
stop bleeding air out of the induction 
system on the pressure side of the turbo- 
supercharger, and for this reason the dia- 
gram indicates controllable flaps at the 
ejection slots. 

The diagrammatic installations that 
have been shown are believed to give the 
engine the protection it needs against 
damage by sand, with the least complica- 
tion and least added weight to the air- 
plane, without upsetting the carburetor 
metering and without imposing any re- 
sponsibility or added duties on the pilot. 

END 


~ (Reprinted from S.A.E. Journal, Febru- 
ary, 1943.) 
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New Process 
Replaces Riveting 
J race ors of the future can be 


made practically without rivets, 

and stronger, cheaper and faster 
than at present, according to S. G. 
Saunders, production research engi- 
neer of the Chrysler Corp. 

Saunders, in cooperation with the 
Army Air Forces Materiel Command 
in Dayton, O., and the Navy Bureau 
of Aeronautics in Philadelphia, re- 
cently so developed and improved 
the Nation’s newest method of put- 
ting airplane parts together, called 
“Cycleweld,” that now it is being 
widely used by aircraft manufactur 
ers. 

Cyclewelding is achieved by put- 
ting a specially prepared cement 
(composition of which is a war 
secret as are specific details of the 
process) on the surfaces to be con- 
nected and then applying heat and 
pressure to the joint. This cement 
can be brushed on or made in the 
form of tape and laid on. The process 
can be used to unite metal to metal, 
wood to wood, metal to rubber and 
metal to plastic so that joints will be 
stronger, easier to build and cheaper 
than those riveted or welded. 

“Already, we are in production on 
cyclewelded wing flaps for fast 
fighter planes, ski pedestals for glid- 
ers, essential structural sections for 
medium bombers, fibre and wooden 
gasoline tanks, and hundreds of other 
aircraft parts,” said Mr. Saunders 
“Experiments are being conducted on 
completely cyclewelded airplanes and 
gliders designed specifically to use 
this new method of bonding.” 

In tests which have been made 
comparing cyclewelded and riveted 
metal joints, it was found that sheer 
strength of the cyclewelded joint is 
almost twice that of the riveted joint; 
its impact strength many times great- 
er; and its creep strength at least 50 
per cent greater. It has been found, 
too, that practically no cyclewelded 
joint has ever been broken by vibra- 
tion, because on all tests the metal 
itself, away from the joint, has 
broken before the joint has separated 

Not only are cyclewelded parts 
better than those riveted or spot 
welded, it is claimed, but they are 
less costly to make. On one part, 
Chrysler Corp. has found that it 
saved 90 per cent in cost as compared 
with riveting. in addition to a great 
deal of manufacturing time. The same 
is true, in a greater or lesser degree, 
with other parts that can be cycle- 
welded. 

By using this process on a stabil- 
izer, the number of rivets was re- 
duced from 5,500 to about 30. 

Cycleweld, it is said, offers par- 
ticularly outstanding advantages to 
wood constructed aircraft. It is the 
lightest and strongest method of at- 
taching wood to metal and creates 
joints stronger than those bolted. 
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SPRING RETAINER 


RDINARILY in assembling “Dzus- 
0) type” fastener spring, two holes must 
be drilled and two rivets and two 
washers applied by skilled workers. Now, 
with the Solar Aircraft Company’s patented 
“Soloc” retainer (easily and permanently 
secured by spotwelding), the “Dzus-type” 
spring can be quickly snapped into posi- 
tion. Hammer or screw driver are the 
only tools required and sometimes fingers 
alone suffice. Riveting is eliminated. 
Severe vibration ant stress on these 
springs in a plane usually limits the 


Removing ''Dzus-type" spring from 


"Soloc" retainer without drilling. 


springs “flying-time.” To remove a 
broken spring from an airplane cowling 
or similar part, when fastened down by 
the old method, requires drilling out of 
rivets. Since a_ single-place fighting 
plane may have as many as 1,600 Dzus 
springs in its construction, valuable time 
is often wasted on the ground during re- 
pairs. Also the strength of the various 
units can be impaired by too frequent 
drilling out of rivets and the possibility 
of getting the spring out of alignment 
when re-riveting. Since this type of 
spring can be easily lifted out of the 
Soloc retainer with pliers or by hand, it 
eliminates the use of special equipment 
such as drills and rivet guns and does 
not require skilled labor for the job. 


TIME-DELAY RELAY 


NEW time-delay relay, specifically de- 

signed for aircraft applications where 
time-delay drop-out is required, has been 
announced by the General Electric Co. 
Available in two sizes, one providing up 
to 0.4 second time delay, and the other 
up to 0.3 second time delay, this relay 
can be used directly to control the de- 
sired device, while on others it may be 
desirable to have the relay actuate a con- 
‘tactor. 

The new relay employs a familiar prin- 
ciple to accomplish the accurate time- 
delay it provides. This principle con- 
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New General Electric time-delay relay. 


sists of delaying the decay of flux in a 
magnetic circuit through the use of a 
single-turn, low-resistance copper jacket 
around a section of the magnetic struc- 
ture. 

Designed for use in a wide range of 
ambient temperature—from +95° C. to 
—40° C.—both sizes are compact, suitable 
for mounting in any position, and corro- 
sion proof, withstanding 95 per cent hu- 
midity at 75° C. on 48-hour tests and 
operating successfully immediately there- 
after. 

The normally closed, double-break, sil- 
ver contacts of the relays will carry 20 
amps. continuously at altitudes up to 
40,000 feet above sea level. Also, the 
operating coils can be furnished for oper- 
ation on either a 12-volt or a 24-volt cir- 
cuit. 


MARENG CELL LICENSED 


HE Glenn L. Martin Co. of Baltimore 

recently announced that they have 
given the U. S. Government free license 
to the Mareng Cell, the self-sealing gaso- 
line tank. This cell was first developed as 
a thin-walled gasoline tank with the chief 
virtues of greater gasoline capacity and 
more rapid service in case of trouble. 
Made of synthetic rubber, the cell was 
converted into a self-sealing gas tank 
when the needs of war showed this neces- 
sary. 

The nature of the rubber causes it to 
close again after being punctured by bul- 
lets or other objects. 


CANNON CONNECTOR 


HE Cannon Electric Development Co. 

Los Angeles, Calif., has announced the 
production of a new electrical connector, 
the DP-B10C2. This is classed as a rack 
type connector and is adapted by its de- 
sign to radio rack assemblies, transmit- 
ters and any general applications where 
both plug and receptacle must be fixed 
permanently in their respective units of 
equipment. 
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Koken @-n aD) 7 Flying faster, higher and farther than any enemy 
P-38 LIGHTNING. fighter . .. taking punishment, yet still delivering the 
-_ 


goods—the Lockheed P-38 Lightning is equipped with 


1s Te TUT] o} oF -Ye| with Me = Wittek Aviation.Hose Clamps. Today, as in the past, 
ih ea st a Asp Wake), = Wittek Aviation Hose Clamps, known as the standard 

of the industry, are being used by the nation’s leading 
a RO} Sn on We 


military aircraft and engine builders. Wittek Manufac- 


turing Co., 4305-15 West 24th Place, Chicago 23, Ill. 
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Mechanical Loader 
(Continued from page 115) 








After unloading heat-treated material from the furnace, worker then slides 
it to the left. Material on right is then moved onto fork, fed into furnace. 


between the raised brick work on the 
furnace floor so that they may be slid 
between them. 

By operating the lifting device, the 
movable fork is raised so that the bottom 
of the trays will clear the brick ridges on 
the floor of the furnace. Then, by oper- 
ating another control, these fingers carry- 
ing the trays are moved into the furnace 
and placed in position to cover the en- 
tire furnace floor. 

The fork is then lowered, allowing the 
trays and the work they carry to rest 
on the raised brick work, and the fork is 
retracted to its original position. The fur- 
nace doors are closed and heat treatment 
proceeds. At the end of the heat treat 
period when the furnace door is re- 
opened, the movable platform is again 
extended into the furnace in its lowered 
position, is raised—which lifts the trays 
from the bricks—and is drawn out, bring- 
ing with it the trays and their heat- 
treated work. 

Obviousiy, this operation can be rap- 
idly and smoothly handled. It avoids the 
need for any sliding of the trays or 
reaching into the furnace by an operator. 
The entire loading operation was speeded 
up by this means. 

However, Christy wasn’t yet satisfied. 
Considerable time was still lost in load- 
ing and unloading the movable fork. So 
he, developed another moving platform, 
this one for the purpose of loading and 
unloading the loader. 

Referring to the earlier description of 
the furnace loader, you will recall that 
the trays were supported on blocks 
which, in turn, were mounted on fingers. 
Longitudinal spaces were left between 
the blocks so that they might be inserted 





between the ridges on the furnace floor. 
At the same time, transverse spaces are 
left between the blocks to allow for the 
use of the secondary platform loader de- 
vised by Christy. 

The platform loader consists of a large 
table mounted on rollers which, in turn, 
move on channel tracks. These tracks are 
fixed to the floor at right angles to the 
furnace opening and its loader. The top 
of the table is made of a series of chan- 
nels spaced so that they may pass be- 
tween the blocks mounted on the fur- 
nace-loading fingers. The channels are 
not continuous from one side of the table 
to the other, but are cut in the middle to 
allow for the movement of the loading 
fingers into the furnace. 

The loading table is approximately 
three times wider than the furnace floor 
to allow sufficient space for loading and 
unloading of cool and hot trays simulta- 
neously. With the table in the middle 
position, the trays are loaded on the rails 
and filled with the parts to be heat 
treated. Then the platform is moved to 
the left, bringing the trays directly above 
the blocks. Cantilever channels support- 
ing these trays pass freely between the 
blocks on the loading fingers. Next, the 
fingers are raised, lifting the trays from 
the channels on the platform. The plat- 
form is then returned to the middle posi- 
tion which allows the movement of the 
fingers to load the furnace as described 
above. 

During the period of the heat treat- 
ment, a new batch of material can be 
loaded in trays on the right side of the 
platform. At the end of the heat treat- 
ment period, the trays are removed from 
the furnace as described above. But be- 
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fore the fingers are lowered, the platform 
is moved to the left, placing this side of 
the platform in position to receive the 
trays from the fingers. Then, when the 
fingers are lowered, the trays come to 
rest on the cantilever channels on this 
side. With the fingers remaining in the 
lowered position, the platform is moved 
to its extreme opposite position, which 
removes the hot trays from the fingers 
and at the same time places the trays of 
fresh material in position to be loaded. 
By means of this device, loading and 
unloading time was cut to an absolute 
minimum, merely a function of time re- 
quired to move the loading platform from 
the right-hand position to the left-hand 
position, and the time required for the 
movable fingers to be raised, moved into 
the furnace, lowered and removed. All 
the loading and unloading operations of 
trays is handled on the platform during 
the period of heat treatment.. This allows 
the furnace to proceed almost continu- 
ously with comparatively small amount 
of heat lost due to the door being open 
for long periods. No furnace time is lost 
as a result of the necessity for renewing 
floor bricking. The replacement rate of 
the steel loading trays is now one per day 
instead of six. END 


Parachute Flares 
MERICAN invasion armies in Britain, 
Sicily and the Pacific are being sup- 

plied with a wide variety of parachute 
flares and photoflash bombs designed to 
provide illumination for reconnaissance, 
observation, bombardment and _ photog- 
raphy, and to assist in airplane and para- 
troop landings. 

An aircraft signal parachute drops at 
a rate of approximately six feet per sec- 
ond and burns for approximately 30 sec- 
onds with a red light of 20,000 candle- 
power. Longer messages may be flashed 
by using freely falling stars, star clusters 
or star chains in various color combina- 
tions. Such signals may be used to in- 
form anti-Axis underground forces in Eu- 
rope when and where American and 
United Nations landing operations will 
take place. 

All flares produce a white or yellowish 
light of high intensity for an appreciable 
length of time, ranging from 60,000 can- 
dlepower for one minute to 1,000,000 can- 
dlepower for 3.5 minutes or longer. All 
aircraft flares are parachute-supported to 
retard their dropping speed, all have some 
form of delayed ignition to insure their 
clearing the plane before starting to burn, 
and those intended for use below the 
plane, such as for bombardment, are pro- 
vided with shades to shield the glare from 
the bombardier. 

The aircraft parachute flare provides 
excellent illumination for night observa- 
tion and bombardment. It is a parachute 
type with a shaded candle designed to 
burn with a minimum of 800,000 candle- 
power for three to three and one-half 
minutes. The time fuse permits it to be 
used for high-altitude precision bombing. 

It may be made to function at 3,000 
feet when released from aircraft at any 
altitude between 5,500 and 25,000 feet. 
With the parachute open it drops at about 
11.6 feet per second. END 
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AIR CARGO 











How TIGHT Can A Man TIE A Rope? 


Into the air on the decks of the 
first air freight carriers went machine 
tools, oil drums, sides of beef, lashed 
with ropes, trusting to the tightness 
of hand-tied sheep-shanks and 
square knots inherited from the cen- 
turies-old lore of the sea. 


By journey’s end, often as not the 
cargo was a peril to aircraft crews, 
had worked loose to damage itself 
and the plane. 


Hand Methods Fail 


The lesson, soon apparent to wary 
shippers and w coded aidind officials: 
{ man just can’t tie a rope tight 
enough to secure heavy cargoes 
against pressures developed in bank- 

ing, climbing and sudden drops into 
air pockets. 


At Evans Products Company, a 
concern that has fathered other prac- 
tical aids to shipping*, experienced, 
cargo-wise engineers worked ort the 
answers. Among the facts they had 
to face: 


man can exert only 
60 pounds pressure in tying down 


cargo. 


The average 


Of this pressure, 50% is lost by 
the time the packer knots the rope. 


The upward strain exerted by air 
its lashings may be 
2.4 times greater than its weight. 


cargo against 


* Evans Auto Loader and Evans Utility Loader. 





Even to rope-wise loading crews no cargo 
poses a tougher tie-down problem than 
tires. One Evans Skyloader rod and locking 
beam cuts loading and off- loading time to 
a matter of seconds; holds tight in flight. 


Hand loading methods are costly. 
Rope, used haphazardly, loses 25% 
of its length in knotting, 30% in 
cutting and ravelling, adds useless 
cost to air cargo loading. 


Skyloader—A Practical 
Answer 


Result of this research and much 
field experiment was Evans Sky- 
loader method, a simple system de- 
signed to tie down and hold down 
all types of air-borne freight. Sky- 
loader equipment is of two types: 
Hooks and tighteners for use with 
rope lashing; hold-down rods and 
mechanically locked beams for 
heavier loads. 


Simple to use, ingeniously de- 
signed for maximum leverage, Evans 
rope tighteners increase 10 times a 
man’s effective strength in making 
cargo secure, ease the job of on- and 
off-loading, cut cargo handling time 
up to 50%. 


In use, the end-whipped rope is 
first fastened to Skyloader hooks 
which fit into rings in the plane’s 
deck. The rope is then passed over 
the cargo, fastened to deck rings 
and all slack is removed by a few 
twists of the Skyloader tightener. 
The tightener becomes part of the 


lashing, may be made tighter in 
flight. A single twist releases the 


cargo for fast off-loading. 


Rods and Beams 


For heavier loads, from oil barrels 
to jeeps—loads that would test the 
toughest rope, Evans Skyloader 
method provides metal tie-down 
rods and hardwood beams. 


9 














No fist-size puzzle of knots—a simple 
application of Evans Skyloader rope hooks 
and tighteners makes cargo safe in a matter 
of minutes; simple twists of the tighteners 
free the ropes, allow for fast off-loading. 


On each side of a piece of freight, 
an upright metal bed is hooked into 
a deck ring. Over the rods is slipped 
a slotted hardwood beam which is 
jacked downward, locked tight 
against the load, makes it part of 
the airplane. 


A Simple Method 


The Evans Skyloader method of- 
fers a simple, fool-proof loading sys- 
tem applied as easily to crates of 
eggs as to Howitzers. 


Equipment sufficient to tie down 
12,000 pounds of freight is packed 
in the Skyloader kit measuring 52” 


long, 10” wide and 12” high. 


To commercial air shippers as well 
as Army and Navy transport com- 
mands, Evans Skyloader method 
brings new speed, new safety, new 
simplicity ad lightness to the grow- 
ing job of stowing air borne freight. 


* 


Vision to Anticipate the Needs of Tomorrow Creates New Industries Today 


f| 


PRESIDENT 


S3EVANS PRODUCTS 


COMPARNY 


DETROIT 


Evans War Products: Machine Gun Mounts « Tank and Automotive Heating and 
Ventilating Equipment + Aircraft Engine Mounts + a Landing Gear Beams + Bat- 


tery Separators + Prefabricated Houses * Plywood + 


Evans Skyloader + Evans Utility 


Loader + Evans Auto Loader + Evans Auto-Railer + Evans Auto-Stop 
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(Continued from page 111) 

AN RAF BomsBer STATION, SOMEWHERE 
IN ENGLAND. I have been here two days 
and nights and have seen a typical night 
bomber operation against Germany. Dur- 
ing preparations for that operation, and 
the subsequent departure and return of 
the Lancaster II’s of this group, I have 
seen the heart of the RAF (Bomber Com- 
mand) hit its No. 1 enemy, Germany. 
(The Lancaster II is identical to the Lan- 
caster I, except that the later model is 
powered with air-cooled radial Bristol 
Hercules engines of 1,600 h.p. each, in- 
stead of the Lancaster II’s Rolls-Royce 
Merlins.) The operation was conducted 
without fear of enemy interruption in 
much the same manner as it would have 
been back in the States, thousands of 
miles from possible enemy air attack. 
Yet, the Germans are less than 100 miles 
from this station. Truth of the matter is 
that no appreciable numbers of the Ger- 
man air force now are able to break 
through British defenses this far inland. 
RAF Fighter Command sees to that. 

Early in the day Bomber Command ad- 
vised this station of the target for tonight. 
The same target was up for yesterday’s 


operations (“ops”), but had to be 
“scrubbed” (cancelled) because of the 
weather. Today, however, the weather 


is good and the same _ target—Gelsen- 
kirchen—is up. As soon as Bomber Com- 


mand advised that the ops were on, all 


communications to and from this station 
—except those on official business—were 
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cut off. No one is permitted to leave the 
station, lest they carelessly drop a hint 
in town as to the target. This might—and 
has in the past—tip off the Germans so 
they can concentrate antiaircraft and 
night fighter defenses around Gelsen- 
kirchen. 

Though it is many hours before take- 
off, ground crews start bombing-up the 
Lancasters. Many are loaded with 8,000- 
pounders, the remainder with 4,000- 
pounders. The rest of the bombers’ loads 
are largely -incendiaries. Once the air- 
planes are checked over and bombed-up, 
they are parked all around the field until 
that night when, shortly before take-off 
time, they are taxied out to the take-off 
point. 

The take-off is quite a shock to one ex- 
pecting everything to be done in com- 
plete blackout. Some time before sched- 
uled take-off, all the lights—runway and 
approach—are turned on. All the Lan- 
casters have on their running lights. Ex- 
cept for the fact that they are heavily 
loaded with high explosives that could 
make a take-off mishap something akin 
to an earthquake, the Lancasters’ take-off 
for Germany is very much like the de- 
parture of a group of airliners. You can’t 
help holding your breath until the last 
of the four-engined giants is safely in the 
air. There will be a lapse of time now until 
they are scheduled to return, so we turn 
in for a catnap. A batman calls us at 


3:30 a.m. and we are out on the field in a 
few minutes to watch the landings. Soon 
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"The other job | had didn't work out 
—I wuz always dropping something.” 
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all the field lights go on again as the 
planes start to report in by radio as they 
cross the English coast. In a little while 
everyone’s accounted for by radio, and 
the first to report already are approach- 
ing for their landings. As you drive out 
to meet them, you see flak holes in fuse- 
lages and wings. But everyone is safe 
and unhurt. In the intelligence offices the 
crews’ reports indicate a highly success- 
ful mission. Flight Lieut. Jim Starky, a 
New Zealander, assures me he planted his 
8,000-pounder right in the middle of Gel- 
senkirchen. I feel good then, because that 
super-block buster carried my personal 
chalked message to Hitler: 

“With deep and widespread affection. 
Max Karant.” 

* * as 

Opps AND Enps. Total flying time, Mon- 
treal — Great Britain — Montreal, was 31 
hours 49 minutes . . . My first “air raid” 
was at 3:30 in the morning, June 21, when 
a couple of Focke-Wulf Fw-190’s sneaked 
in over London at high altitude, dropped 
some bombs, then ran. Some damage and 
casualties and one Fw-190 shot down. I 
put quotation marks around “air raid” be- 
cause few Englishmen the next morning 
even knew about it. They sleep right 
through such small things these days; 
only the actual firing of ack-ack guns— 
which means the enemy is directly over- 
head—makes the average Englishman go 
down to his shelter. Worse than the Ger- 
man planes are the sirens. Their weird 
note is so frightening I think Id prefer 
silence until the guns start shooting. 

The Japs are supposed to have based all 
their dive-bombing technique on the old 
movie “Hell Divers,” in which Wallace 
Beery starred years ago... The Fleet Air 
Arm will be getting Grumman Hellcats 
(F6F-1) here before long . The sil- 
houette and recognition department of the 
Ministry of Aircraft Production (the offi- 
cial publication is edited by Peter Mase- 
field) has its own plane, pilot and photog- 
rapher ... Was told about the recent visit 
of the president of a large American air- 
craft company over here, whose product 
is making history against the Germans. 
But he didn’t take the trouble to visit 
any AAF station here, nor did he make 
any effort to see his own planes in use. 

Bombs weighing about 750 pounds are 
best for skip-bombing. Those weighing 
2,000 pounds are too heavy, those less 
than 500 bounce . . . The AAF has one 
type of bomber here fitted out as sort of a 
flying battleship; all guns and no bombs 
but tons of ammunition. The Germans 
know about it and shy away from U. S. 
bomber formations in which they spot 
these new planes. Understand three have 
been shot down over France or Germany 
already . . . High speeds in U. S. heavy 
bombers are not as all-important as 
they’re made out. The tight formations 
that bomb the Germans sometimes fly at 
less than 180 m.p.h. Most important is 
the maintaining of the tight formation. ... 

The Liberator and Fortress are the two 
heavy bombers AAF higher-ups in Britain 
expect to beat the Germans with. The 
Lib, until recently more vulnerable to 
enemy fighters than the Fort, now has 
new nose and belly turrets (see page 45) 
(Continued on page 140) 
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77, 7 Thin lf Sisst The immediate objective of every 


Navy Air Cadet is winning his gold 
wings...his first big step toward getting into the fight. So 
that more and more cadets may learn to fly ... quickly and well... 
the Timm organization places first importance on the building of Aero- 
mold Navy Tutors. These N2T-1 Trainers are fabricated from non-critical 
plastic-bonded plywood by the famous Timm Aeromold process into sleek 
planes, whose smooth lines, rugged strength and pursuit-type performance 


make them ideal for Navy training. ¢ ¢ In addition to Trainers, Timm is 
building the CG4A, Troop 


Transport Glider for the 
Army, and from the Timm 
metal fabrication division 
come parts for combat 
planes built by major 
aircraft manufacturers. 
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LOS ANGELES 15, CALIFORNIA 








WITH BLUEPRINTS and WITHOUT 


The bird of nature is a creation without blueprints. 
The bird of man springs from his mind and hand 
as he works at the drawing board with pencils. The 
best drawing pencil is none too good for this work. [x77 7i73 
We believe we furnish that indispensable part 
in Dixon’s “Typhonite ELDORADO drawing pencils. 


7 7 7 


**The new booklet describing ine Typhonite process is offered to aeronautical 
draftsmen. Write for your copy mentioning this publication. 





TYPHONITE 


ELDORADO 


PENCIL SALES DEPARTMENT 64-511 +» JOSEPH DIXON CRUCIBLE e JERSEY CITY, N. J. 
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Here is the man who first steadies 
anxious hands on the controls—who finally follows solos 
with justifiable pride. He is responsible for a basic training 
more thorough than any other nation provides. This is the 
foundation upon which the Air Corps builds that extra 
margin of skill to give the United Nations air supremacy. 


He is the Civilian Flight Instructor. 


Here at Anderson Air Activities, cooperating closely under 
contract with the U. S. Army Air Corps, he is training 
fighter and bomber pilots for service . . . giving them 
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flying skill to scourge the Axis, and come back to do it 
again and again. 

Here, too, he is chosen, not only for this thorough knowledge 
of what to teach, but also for the rarer gift of how to teach. 
Because of him, Anderson Air Activities enjoys the con- 
fidence of its government at war—revels in the knowledge 
that Anderson-trained flyers are piercing Axis armor. 
Thanks to him, and hundreds like him, America is winning 


seen, 


Sf; ° 


Address Correspondence to ANDERSON AIR ACTIVITIES, Chester Field, 
McBride, Mo. Home Base: General Mitchell Field—Cudahy, Wisc. 


Branches at Fond du Lac and Antigo, Wisc. 
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| PLAN REVISION 
| OF MECHANICS’ LICENSES | 
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OW is the time to change the basis for certification of  air- 


craft and engine mechanics, and not immediately following 
the war. 

This is the stand taken by the Civil Aeronautics Administra- 
tion and the Civil Aeronautics Board in the proposed rewrite 
of Section 24 of the Civil Air Regulations, copies of which have 
been circulated throughout the industry for comments. The 
number of comments received has been small, and more dis- 
cussion of the problem and the manner in which the CAA is 
attempting to solve it, has been asked by Charles I. Stanton, 
CAA Administrator. 

“This is a part of the decentralization plan which the CAA 
has been pursuing for several years,” Mr. Stanton said. “It 
is also a continuance of the Board’s policy of seeking com- 
pletely democratic discussion before any rules are made which 
will effect the aviation industry.” 


Fred M. Lanter, Director of Safety Regulation for the CAA, | 


points out that pilots first were licensed on their competency 


to handle the kinds of planes we had in 1926 and 1927. As | 


airplanes become more complex, pilot certificates have been 
revised to cover increased skills. The mechanic, however, who 
was licensed in 1927 to repair the kinds of equipment flown 
in those days, still carries the same kind of a license. There 
are two principal faults in this situation, asserts Mr. Lanter. 

“The range in complexity of present day aircraft is so great 
that it is impossible conscientiously to. certify a mechanic’s 
competency throughout the whole range unless he has had 
a great many years of experience and that experience is ade- 
quately spread throughout the various types of aircraft and 
engines,” he declares. “Likewise it is unreasonable to require 
a man to have had this whole range of experience before he 
can be granted a certificate of competency to work on the types 
with which he is adequately experienced. Beginners and 
specialists deserve to have several narrower fields in which 
to qualify.” 

Lanter foresees the time when it will be physically impossible 
for CAA inspectors to check on all major repair jobs, and his 
proposed rewrite would so decentralize the authority for such 
inspection that the airplane owner will not be unduly incon- 
venienced. 

“We cannot certificate many mechanics as competent to work 
on all classes of aircraft today,” Lanter said recently in dis- 
cussing the revision. “Our proposed revision seeks to bring 
the regulations up to date and provide a sound basis for the 
future, regardless of what changes may take place in the in- 
dustry. The breakdown we suggest follows the lines of di- 
vergence which have already been established in the field of 
training aviation mechanics. In fact, the industry, itself has 
made such a breakdown of its own accord. 

“Our present certificate provides for no differentiation be- 
tween the young mechanic just out of scliool, or one who has 
minimum experience, and the mechanic who has spent the 
major portion of his life at his trade. This, of course, is not the 
primary concern of a Government body, but we do have this 
opportunity to give recognition to the older and well-qualified 
technician and to give him responsibility and authority com- 
mensurate with his skill and experience. If we can do this 
without adversely affecting general safety, we think we ought 
to do it. 

“The Civil Aeronautics Administration feels that with the 
expansion of the industry in the post-war period, it cannot 
have, nor does it desire to have, the number of inspectors 
necessary to carry on the actual physical inspection of all re- 
pairs. Proper certification of mechanics in the categories in 
which they are especially skilled will result in great con- 
venience to the owners of aircraft, and obviate the delays often 
encountered heretofore owing to lack of Government-employed 
inspectors or their unavailability.” 

The new regulation proposes to break the mechanic’s cer- 
tificate down into three categories. The new certificates would 
be for Aircraft Technicians, Aircraft Engine Technicians, and 
Specialist Technicians. END 





HEATH SKIS 
OF PLASTIC-BONDED PLYWOOD 

Important flight instruction in CAP pro- 
grams can be continued through winter 
months on Heath skis—weather-proved in 
both civil and military use. Right now is 
the time to consider these important acces- 
sories. Heath features include rugged plas- 
tic-bonded plywood runners, easily replace- 
able—stream-lined metal pedestals with 
heavy rubber axle-bushings—automatic 
flight positioning—choice of equalizers or 
cable rigging—plain runners, metal shoes 
or ice-skags are optional. 

A new Catalog-Bulletin on Heath skis is 
now available. Write today for Bulletin 
1043. 
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You, too, will fly behind these 


1. The TWO-BLADE AERO: 
PROP is shown on the test 
stand with blades in full-feath- 
‘ered position. This Aeroprop, 
embodying all Aeroproducts 
engineering principles, is spe- 
cially designed for lower-pow- 
ered airplanes. 





\ 


3. The FOUR-BLADE AERO- 
PROP, like its three-blade part- 
ner, is versatile, operating either 
with or without a cannon in its 
hollow hub. Like all Aeroprops, 
its pitch action is fully auto- 
matic, with the power for pitch 
changes self-contained in the 
compact propeller assembly. 





speed and performance will be enhanced by 
the advantages of battle-tested AEROPROPS. 


OU'LL take to the air when this war is won. 
Perhaps you'll fly behind the two, three and 





four-blade Aeroprops, designed for service to- 
day on many of America’s war-planes. Or, per- 
haps you'll speed through the stratosphere in 
majestic sky-liners, their mighty engines har- 
nessed by six-blade Dual Rotation Aeroprops. 
In either case, you will fly in ships whose safety, 


Aeroproducts Propellers are light, strong, 
simplified—each a merit of great value. Their 
pitch action is automatic—swift and precise. 
Their compact, unit-construction simplifies in- 
stallation and servicing operations, whether 
used on radial or liquid-cooled engines. These 


“battle-tested” AEROPROPS 


2. The THREE-BLADE AERO- 
PROP is a veteran of many 
battles. Pilots of many Allied 
nations have flown it and have 
praised its flight performance, 
simplicity, and strength. 


= 


4, The SIX-BLADE DUAL 
ROTATION AERQPROP, 
which is built for specific mili- 
tary use, is destined for equally 
big jobs when peace is won. 
Chis giant propeller embodies 
the same simplicity of design 
that is the basic engineering 
principle of all Aeroprops. 


qualities, now contributing to America’s mili- 
tary power, will ride the sky-ways with you in 
the age of peacetime flight. 


s 7 


Enlarged lithographs of these four illustrations, sutt- 
able for framing, will be sent without charge upon 
request. Write Department PR, Aeroproducts Divi- 
sion, General Motors Corporation, Dayton, Obio. 
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(Continued from page 132) 

which puts it on a par with the Fort... 
Heard of a Thunderbolt that was supposed 
to have dived 840 m.p.h. after building up 
compressibility. It’s pointed out here, 
though, that it is practically impossible to 
calibrate such a speed on an airspeed in- 
dicator. Publicity given to diving speeds 
means little except to indicate that the air- 
plane will hold together under such cir- 
cumstances. 

Col. Arman Peterson, 28-year-old skip- 
per of a Thunderbolt outfit, thought the 
Messerschmitt Me-109G a better aill- 
around fighter than the Fw-190. He’s been 
on 48 missions against the enemy at that 
time. Three days after I talked with 
him he was reported missing... . 

Some Fortresses in England are having 
their camouflage removed. AAF experts 
find it of little value on high-altitude 
bombing missions and weight saved by 
the paint removal makes the changeover 
worth while . . . An AAF general here 
told me that “all fighters have bombing 
as their second main mission” . 


FLYING 


A typical versatile British company in 
the war effort, originally a rubber goods 
producer, today manufactures barrage 
balloons, dinghies, Mosquito rudders, self- 
sealing fuel tanks, Miles Magister ailer- 
ons, radiolocation equipment and plastic 
household utensils! The director has a par- 
rot in his home that has been through so 
many air raids it can give a perfect imi- 
tation of the whistle of a falling bomb. ... 

The Diesel engine of a Junkers Ju-86P 
shot down from about 50,000 feet over the 
Libyan desert is equipped with a turbo- 
supercharger which British engineers say 
is highly efficient... . 

The chief engineer of a leading U. S. 
aircraft factory, visiting here, was dis- 
cussing his company’s engineering depart- 
ment with the chief engineer of one of 
the largest British plane manufacturers. 
The American engineer was stunned 
when the Englishmen told him that this 
huge British bomber-producing plant 
employed only 120 aeronautical engineers. 
He admitted that his plant employed 1,934 
engineers. 
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One for the it’s-a-small-world depart- 
ment: In 1938 I flew to Bermuda and be- 
came quite friendly with the English- 
man in charge of the Imperial Airways 
operations there, Capt—now Air Com- 
modore—Griffith Powell. I flew back to 
New York in the British flying boat Cava- 
lier and got to know the pilot, M. J. R. 
Alderson; and co-pilot, Neil Richardson, 
quite well. That was five years ago. In 
Montreal, en route to England, I dis- 
covered that Air Commodore Powell was 
there as one of the officials of the RAF 
Transport Command. Several weeks later, 
in the Royal Aero Club in London, I ran 
into both Alderson and Richardson, also 
quite by accident. ... 

Flew in a Coastal Command Short 
Sunderland of an Australian squadron on 
a practice sub-bombing mission in the 
English Channel. Several pilots aboard 
took turns diving at the speedboat-towed 
target and with surprising accuracy; none 
of the make-believe U-boats would have 
escaped . . 

END 








Battling Inventor 


(Continued from page 82) 
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1 
official technical data books to prove his 
“doughnut” theory just simply couldn't 
work. 

The strange part of it is that he couldn’t 
explain why he was right. He only knew 
he was right although he had no tech- 
nical education in any school or college. 

He acquired his information through 
his own experiments and his own reason- 
ing. It was natural, therefore, to be un- 
able to technically explain his belief until 
after he had built models and demon- 
strated them. Musselman was a practical 
man. Explanations wouldn’t mean any- 


thing anyway, especially when they were 
contrary to the accepted theories of the 
day. 

The only thing that counted was proof. 
Trying to sell the idea that his big fat 
spheroid “doughnut” tire on a hub would 
have less wind resistance or drag on the 
plane while flying, than the narrow auto- 
mobile type tires, was a tough job. 

Time after time he made the rounds of 
the tire manufacturers, the aircraft plants 
and Wright Field, only to be met with 
the same indifference or amusement. 

This hopeless search for a manufac- 
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"Finchley, does anything strike you as a bit odd?" 
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turer’s approval of his unorthodox fat 
aircraft tire continued off and on from 
the summer of 1917 to the spring of 1928. 

In August, 1928, Musselman finally con- 
vinced Cliff Slusser, Vice-President of 
Goodyear Tire and Rubber Co., that he 
had something usable. A contract was 
closed and Musselman entered the plant, 
September 17, 1928, to prove the merit of 
his tire. 

How well he succeeded is explained in 
Hugh Allen’s book, “The House of Good- 
year.” 

“One morning, in 1928,” Allen’s story 
goes, “A stranger walked into the Good- 
year office with an idea. He was Alvin 
J. Musselman who had designed an air- 
plane tire of extremely large cross section 
to be fitted to a hub of extremely small 
diameter. 

“He had built such a tire and brought 
it with him. Burgess Darrow, develop- 
ment engineer, gave the inventor quar- 
ters, assigned some of his best men to 
work with the inventor and soon a pecu- 
liar pair of tires went rolling across the 
Akron airport. 

“The tire was like none ever before 
seen. The principle of oversizing, of 
small rim diameters, and greater air space 
had been carried to the extreme. In fact 
there was no wheel at all... the tire 
was built on the axle.” 

Success, recognition, fame ... and the 
satisfaction that goes with achievement 
at last were his .. . and a fortune, too. 

So Musselman acquired his hilltop farm 
and prepared to retire ...And that’s 
where he’s been until the war snapped 
him back to action. Watching him at 


work now in his basement laboratory, 
you can tell that he will not be satisfied 
until he develops something new that is 
even more revolutionary than his “dough- 
nut” tire which has helped immeasur- 
ably in solving the airplane landing prob- 
lem. END 
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| Men and Women... 


AVIATION IS CALLING FOR TRAINED SPECIALISTS! 


Train for a Good Job Now and an Assured Future! 















=a 


: Becomea well-paid specialist in the branch of aviation for which you courses. If you have a high school education or its equivalent, by 
: are best fitted. Qualify for a responsible place in this rapidly ex- “all means, fill in and mail the coupon. Check the subject in which 
panding field mow. There is great need for you today and big oppor- you are most interested and we will send you complete informa- 
tunities ahead. Embry-Riddle offers intensive craft courses .. . tion. Let us show you how we can help you build toward perma- 
advanced technical and mechanical courses . . . communications nent success, as we have done for literally thousands of others. 





o ‘pilose emai School of Aviation- — — — — — — “ * 


MIAMI 30, FLORIDA 


| Dean of Enrollments, Dept. 3: Please send me information about aviation training at Embry-Riddle | 
| [j Radio Communications [J] Link Instructor (_] Instrument Technician [7] Drafting and Design | 
() Aircraft Engine Mechanic [_] Aircraft Mechanic [_] Check here for details of ALL available courses 

| Name ine a | 
| Address ; use = sai bdceaaie 








Contractors To: U.S. ARMY AIR FORCES 








CIVIL AERONAUTICS ADMINISTRATION °® ROYAL AIR FORCE 
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Song of Elmer... 
the pilot who never gets tire 


He holds no place in the Officer’s Mess 
for he does not sleep or eat, 


He’s the Quietest Birdman ever took 
his place in a cockpit seat — 

He joinsnolaughter,norshoots the breeze, 
nor whistles, nor hums, nor sings, 


But he’s flown more planes than any man 
who ever wore pilot’s wings... 


.. has Elmer! 





He’s an old, old hand, as old hands go 
in a young man’s game today, 

For he circled the globe in ’Thirty-three 
with Post in the Winnie Mae— 

He’s an Army man, he’s a Navy man, 
and he flies with the R.A.F., 


And the Yankees say, and the British say 
of pilots, he’s the best... 


--. 18 Elmer! 


Often when bombers have levelled off 
for the last tense bombing runs, 


And the bomb-bay doors are opened wide, 
and the gunners man the guns, 


When the flak comes up as the bombs 
go down, and the target zone is clear, 


Then who is the pilot who holds the course 
set by the bombardier...? 


It’s Elmer! 





He can hold a plane on a chosen course 
while the crewmen rest or sleep, 


He can level off for a landing glide, 
or bank her sharp and steep— 

He can spiral up, he can spiral down, 
or hold her level and true— 

His hydraulic muscles never tire 
the way human muscles do... 


’ 


.-.not Elmer’s! 















And so bombing, transport, and cargo 


planes, take Elmer on every flight 


To spare the pilot and rest the crew 


for emergency, storm, or fight— 


He needs no rest, for he never gets tired, 
being only a cold machine, 


Just wheels and wires and gears and cogs, 
with brackets and stuff between... 


...ts Elmer! 





He wears no medals, he holds no rank. 
Why should he? He cannot feel 


The courage that flares in time of need 
for he’s only alloy and steel! 


So when nerve is needed, the bombardier, 
the pilots, the gunners, too, 
The navigator, and all the rest, 
are the boys who pull her through... 
.--NOT Elmer! 


SPERRY 


GYROSCOPE COMPANY, INC. 





is proud to be manufacturing the 
famous Sperry Gyropilot for the 
Armed Forces of the United 
Nations. 





Brooklyn, N. Y. 
Division of Sperry Corporation 














e Reprints of this poem — suitable for 


framing, with signature removed—may 
be obtained without charge by writing 
the Sperry Gyroscope Company. 
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THE FRONT COCKPIT IS 


Body-english substitutes for the 
voice tube. 


Another Cadet has just now been waved off 
THUNDERBIRD FIELD... off on that big step 
toward his wings... his first solo flight. 
Yes, the front cockpit is empty today. But 
the instructor has put in his place something 
now far more important to the student. 


It's Confidence. The kind of confidence that 
comes to the student who knows he has been 


taught well. ..schooled soundly. 
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EMPTY TODAY 


To build such confidence takes not only fine 
planes and equipment but outstanding men 
... instructors with skiil and knowledge that 
inspire and command respect...and with the 
ability to instill their personal “know-how” 
in the students. 


Such are the civilian instructors at SOUTH- 
WEST. The oldest is 49 years...a combat pilot 
in World War 1. The youngest is 21. All to- 
gether our instructors have an average flying 
time of 1356 hours. Ten times that required 
of the cadet to complete his entire training. 


Instructors Like These are another example 
of the kind of facilities provided under the 
Army Air Forces-Civilian Schools program 
for safe, speedy, confident, training. And man 
for man... plane for plane... SOUTHWEST is 
equipped to assist the Army toward its goal: 
“Always the most competent Air Forces in 


the world.” 
i 


SOUTHWEST 


FALCON FIELD-SKY HARBOR-THUNDERBIRD Itt 
THE FINEST FLYERS TOMORROW 


UNITED KINGDOM GOVERNMENT 


for THUNDERBIRD FIELD- 
may 


ting 


AIRWAYS 


Phoenix, Arizona 


TRAINING THE FINEST FIGHTERS TODAY, 


CONTRACTORS TO THE UNITED STATES GOVERNMENT - UNITED STATES ARMY - 











From boundary to boundary and from 
every point of the compass America's 
Fighting Hearts are on the march! Physical 
handicaps and age limits that prevent 
active combat duty no longer deprive 
them of the opportunity to help win the war. 
The aviation industry needs and wants 
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MITCH YOUR 
FuTuReE 
10 1™¢ 
SKY 


DALLAS AVIATION SCHOOL 
AND AIR COLLEGE 


C. A.A. APPROVED GROUND AND FLYING SCHOOL 
CONTRACTOR TO U.S. ARMY AIR FORCE 
FOR TRAINING AVIATION CADETS AND MECHANICS 
CONTRACTOR TO BRITISH GOVERNMENT 
TO TRAIN ROYAL AIR FORCE CADETS 
ACCREDITED AS A JUNIOR COLLEGE 
BY STATE DEPARTMENT OF EDUCATION 
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TO THE CALL § 


trained engine and aircraft mechanics, in- 
strument and radio technicians, aeronauti- 
cal draftsmen, aerial navigators and 
meteorologists. Dallas Aviation School and 
Air College have trained hundreds of 
physically handicapped and over-military- 
age men to fill these positions at excellent 










MAJOR W. F. LONG, 


Name 
Address 


City 


pay. More graduates are needed now to 
fill jobs that are waiting. If for any reason 
you are not eligible for military service, 
and you want an opportunity to fill a vital 
war job now, that has an assured future in 
the world's greatest peace-time industry 
—mail the coupon below. 






DALLAS 


e g- SCHOOL AND 
ciation AIR COLLEGE 


Dallas Aviation School and Air College, Dept. E, 
Love Field, Dallas, Texas. 
Without obligation, please send your catalog to 


Age 
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OFFICIAL PHOTOGRAPH. U.S. NAVY 
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The Navy trains and flies 


“Getting there” is half the job; “getting 
back”’ is the other half. Both are precision 
tasks requiring precision instruments for 
navigation. The instruments illustrated 
on this page are the ones the Navy uses 
. . . precision made by Felsenthal in 
Felsenthal Plastics. They are now avail- 
able for general purchase in the stores 
listed in the panel at lower right. 


(A) Dalton Aircraft Navigational Plotting Board 
MARK 3A—$12.00 


(8) Dalton Dead Reckoning Computer, Type E6B— $10.00 
(C) New Aircraft Navigational Plotter—$1.25 
(D) Aircraft Navigational Computer MARK 8—$1.00 
(E) Aircraft Plotter MARK 2—$1.50 


. 


Weems System of Navigation, Annapolis, Md. 
Abercrombie & Fitch, 45th and Madison, New York City, N. Y. 
F. Weber Co., 1621 Chestnut St., Philadelphia, Penna. 

Von Lengerke & Antoine, 9 North Wabash Ave., Chicago, IIL. 
Air Associates, Love Field, Dallas, Texas 
Pan-American Navigation Service 
12021 Ventura Blvd., North Hollywood, California 
The Powers Company, 106 St. Michael Street, Mobile, Ala. 
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GE 


FELSENTHAL PLASTICS 


G. FELSENTHAL & SONS, 4100 WEST GRAND AVENUE, CHICAGO 51, U.S.A. . 
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try, Britain and particularly the United 
States have been able to achieve remark- 
able progress in the production of new 
weapons. This has been conspicuously 
true of the heavy bomber, key instrument 
of offensive air warfare. 

At the same time methods for the ef- 
fective co-ordination of strategical and 
tactical air power, as worked out by Al- 
lied air and ground officers in North Afri- 
ca, gave the United Nations a new tech- 
nique with which to crack the “Festung 
Europa.” In order to understand the role 
which these methods now are playing and 
will play in impending operations, a brief 
description of how they were developed— 
and work out in practice—is essential. 

In their operations against the Afrika 
Korps in the Western Desert, British air 
and ground officers in the Middle East 
became convinced that in order to win a 
decisive victory over the enemy who en- 
joyed shorter lines of communication, it 
was necessary to combine long-range 
strategic bombing in a flexible fashion 
with close tactical support of ground 
forces. Until this idea was thoroughly 
understood and implemented, Rommel 
was able to win impressive victories in 
North Africa without complete air 
superiority. In the new scheme British 
strategic bombing disrupted Rommel’s 
supply lines and cut down his air power, 
then, after an effective command of the 
air had been obtained over a given front, 
all available British planes were thrown 
without reservation into support of the 
ground operations. This program worked 
out with notable success at El Alamein 
(October 23-November 13, 1942). 

The German doctrine of using air power 
primarily in close support and under the 
actual command of ground officers (de- 
spite the fact that the Luftwaffe is a 
separate air force) played into Allied 
hands in North Africa. As long as the 
Luftwaffe must support an army spread 
out from Finland to Greece, it simply 
cannot achieve the concentration required 
for operations in one area without ex- 
posing some other part of the German 
army to disaster. There was no possibili- 
ty of the Luftwaffe attaining the kind of 
concentration, flexibility and co-ordina- 
tion which the Allies achieved in North 
Africa. Thus it went down fighting ac- 
cording to an obsolete doctrine and the 
fate of the German ground forces fol- 
lowed inexorably. 

The Germans could not their 
forces in North Africa because the Luft- 
waffe was built and operated primarily 
as a short-range ground-co-operation 
force. By the summer of 1943, it was 
definitely inferior to its combined op- 
ponents and because of the over-extended 
position of the Wehrmacht could not alter 
its doctrine to meet the new enemy meth- 
ods. 

The success of British methods at El 
Alamein led to a sweeping reorganization 
of Allied air forces in this theater on 
February 18, 1943. Air Marshal Tedder 
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(RAF) was placed (under General Eisen- 
hower) in supreme command of all Brit- 
ish and American air forces in the Mid- 
dle East which were divided into separate 
commands along functional lines. General 
Spaatz was placed in command of the 
Northwest African Air Force; General 
Doolittle in command of the Strategic Air 
Force; Air Marshal Coningham (RAF) in 
command of the Tactical Air Force, Vice 
Air Marshal Lloyd (RAF) in command 
of the Air Coastal Command, and Col. 
Elliott Roosevelt in command of the 
Photographic Wing. This division of 
forces and functions enabled air officers 
to decide upon and carry out the missions 
they felt were required to destroy enemy 
air power and disrupt his communica- 
tions. Then it permitted Air Marshal Ted- 
der to concentrate every element of air 
power he had in direct, flexible and con- 
tinuous support of the ground operations. 
The keys to land and air power under 
present-day conditions are to be found in 
flexibility, in concentration and in co- 
ordination of air power to ground opera- 
tions. The results which followed the 
reorganization of Allied air forces in the 
Middle East along the lines described 
above were so spectacular that February 
18, 1943, may well rank as one of the im- 
portant dates in military history. 

General Eisenhower was able to ob- 
tain the superb co-ordination which 
characterized operations in Tunisia be- 
cause he laid his plans fully before the 
air officers, told them what he wanted 
done and let them devise and carry out 
their own program for accomplishing it. 
Daily conferences permitted air and 
ground officers to see the whole military 
picture, not simply their own segment of 
it. Air Marshal Coningham virtually 
lived in the same tent with General Alex- 
ander, who commanded the 18th Army 
Group. 

An indispensable prelude to the sweep- 
ing Allied victory of May 6-13 in Tunisia 
was the long-range program of strategic 
bombing which destroyed Axis lines of 
communication, cut down its air forces 
and isolated its ground forces. Then, at 
critical moments in the campaign, it was 
possible to throw massed Allied air power 
directly into the land battle and do it so 
swiftly that the Axis could not parry 
these strokes. A good example of this 
kind of concentration and flexibility came 
at the battle of El Hamma (March 19-27). 

When General Montgomery’s Eighth 
Army was held up in its attempt to crack 
the Mareth Line by frontal attack, he de- 
tached a force of motorized infantry and 
tanks under General Freyberg to envel- 
ope the position from the left by a long 
desert march. When this movement pro- 
ceeded favorably, General Montgomery 
reinforced this column and made it his 
main direction of attack. The Axis com- 
mander in this theater, General Messe, 
countered by hastily bringing up new 
units and a severe struggle raged over 
control of the high ground at El Hamma. 
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Then, at the crisis of the engagement, Air 
Marshal Coningham switched his entire 
air force to all-out attack on the Axis 
ground forces at El Hamma. The North 
African Air Force under General Spaatz 
and the Strategic Air Force under Gen- 
eral Doolittle kept Axis air power in the 
north pinned to the ground. The massed 
intervention of Air Marshal’s Coning- 
ham’s air force was decisive. It cracked 
the Axis position at El] Hamma wide open. 
A similar maneuver enabled the British 
Eighth Army to cross the Wadi Akarit 
and drive the Axis into its final defensive 
position in northern Tunisia. 

After hard and sustained fighting by 
Allied ground forces, the final movement 
to drive the enemy out of Tunisia took 
shape on May 6-13. It was prepared by a 
clever maneuver of General Alexander 
which deceived the enemy as to the main 
point of the Allied attack. Using the al- 
most legendary reputation of the British 
Eighth Army to “contain” the main Axis 
forces on the Enfidaville front, he secretly 
moved several divisions of that army and 
the whole American Second Corps north- 
ward behind the lines. This was possible 
only because Allied air superiority 
blinded the Axis commander. Under the 
all-out attack of Allied air power this 
heavy concentration of force struck the 
Axis in the north, burst into Tunis and 
Bizerte and brought the campaign to a 
quick conclusion. The main assault was 
prepared by a rolling “carpet” of bombs 
laid down by the air forces. It demoral- 
ized the Axis war machine which sur- 
rendered en masse with ample stores of 
food, weapons and ammunition in its 
lockers. So promising were the results 
of the combination of strategic and tac- 
tical air power with ground operations in 
Tunisia, that on June 13 a tactical air 
force was established in Britain under 
Air Vice Marshal D’Albiac. This indicated 
that the events in North Africa would 
provide a blueprint for the invasion of 
Europe. 

The expulsion of the Axis from Africa 
made possible the next step in the assault 
on the Fortress of Europe. The small 
Italian island of Pantelleria and Lampe- 
dusa were brought to capitulation by the 
use of air power alone. Thus, for the 
first time in history islands were reduced 
without sea or land power, although the 
fleet did participate to a limited extent 
in the bombardment of Pantelleria. 

As Allied preparation for the invasion 
of Sicily and Italy took shape, the essen- 
tial role of air power in these tremendous 
undertakings was revealed. Since the 
primary defense of the Fortress of Eu- 
rope does not rest on the massive con 
crete fortifications which Nazi slave labor 
has built along certain sections of the 
coast of Europe (and which are being 
used by the Nazi propaganda machine in 
the same way the famous Siegfried Line 
was used to hypnotize the French in the 
period of the “phony” war), but upon 
the mobility of its main air and ground 
reserves quartered in central Europe, the 
Nazi defense of Europe will depend to a 
large extent on their ability to effect the 
rapid transfer of large forces to threat 

(Continued on page 151) 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY. GIVE YOU 


A Complete Mastery of 
MATHEMATICS 





THE ESSENTIAL KNOWLEDGE FOR SO MANY OF TODAY'S 


NEW WARTIME JOBS 


REPARE now for an important job in America’s busy war-time industries and for 

the coming peacetime opportunities—learn mathematics. Mathematics is the basic 
requirement of all mechanical and scientific work, and of all business or industry based on 
science. Without this essential knowledge even the most capable man is left behind while 
others forge ahead to better jobs, bigger contracts, more money. You need mathematics 
to understand all technical work, to supervise operations, to improve, speed up and check 
on your work and the work of others. Such basic training is quickly recognized today and 
gladly paid for. It singles you out from the crowd and gives you an advantage whether 
it is a matter of a job, a promotion, or a contract. Now you can learn mathematics by 
an easy, inexpensive and time-saving method. A very simple and extremely interesting 
course in book form has been prepared for you by an expert who has devoted a lifetime 
teaching practical men the fundamentals of this important subject. 


MATHEMATICS for Self Study 


By J. E. Thompson, B.S. in E.E., A.M., Dept. of Mathematics, Pratt Institute 


These books start right from the beginning with a review of arithmetic that gives 
you all special short cuts and trick problems that save countless hours of your time and 
make you more valuable to yourself and your job. Then they go right into higher mathe- 
matics and show how simple it is when an expert explains it to you. Mr. Thompson, the 
author of these books, has had many years experience in giving students the kind of 
mathematical training they need in practical work. He presents each practical method 
and problem in the clearest and simplest way. He gets right down to the kind of informa- 
tion that you need in your daily work. 
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j A Complete Course and Reference Library 
in 5 Volumes — 1, wh Pages — Illustrated 


ARITHMETIC—Starting with a quick review of principl it pi ts all the special calculation metheds 
used in business and industry, in military and civilian engineering. 

ALGEBRA—Starting with simple practical — this book shows you, step by step, how to apply algebraic 
methods to the most plex problems rel hi , ships, planes, etc. 

GEOMETRY-—States clearly all needed facts aon plane figures, circles, polygons, etc., applicable in sheet 
metal work, navigation, etc. 

TRIGONOMETRY—This volume makes easy the principles of angles and triangles, shows you how te use 
tables that lain their f Useful in machine work, surveying, range-finding, etc. 

CALCULUS—Y ou will enjoy me iculus in this ing new way and will find it will enable you 
to solve computation problems rey can be solved by no other method. 


Send No Money — Examine These Books for 10 Days Free 


The coupon below brings you the 5 books for 10 days’ trial. After 10 days return the 
books to us without obligation or send us the small down payment of $2.95, balance 
in three monthly payments. D. Van Nostrand Co., 250 Fourth Ave., New York 10, N. Y. 


i D. Van Nostrand Co., 250 Fourth Ave., New York 10, N. Y. i 
Send me MATHEMATICS FOR SELF STUDY in 5 volumes. Within 10 days I will either return 
the books or send you $2.95 as first payment and $2.00 per month for three months until the total 
price of $8.95, plus a few cents postage, is paid. 
(If you send remittance of $8.95 with this coupon, we will pay the postage. Same return 
privilege; refund guaranteed.) 
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As a private 


bership fee 

dividends increasing a e time,’ declares AOPA pilot 
8370 in a voluntary commendation. He says: ‘Keep up the 
good work and keep us informed.” * * * Today, in adai- 


tion to aggressive action against unnecessary legalistic” 
pilot regulations, AOPA is assisting individual member-pilots 
with their perplexing wartime flying problems. This is only 
one phase of the special membership services AOPA auto- 
matically renders. * * * Yes, an AOPA membership pays 
dividends! Each year AOPA can save you several times the 


amount of the small membership fee with its many valuable 


services and benefits. If you have soloed, you are eligible to 


wear the distinctive wings of AOPA. Send for free descrip 


tive bulletin today. Write or use the convenient coupon. 


AIRCRAFT 
OWNERS AND PILOTS 


ASSOCIATION 


bas REGISTRAR’S OFFICE: 
MICHIGAN SQUARE BUILDING “CHICAGO II, ILLINOIS 
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ARTHUR A. HERTEL 
AOPA Pilot No. 8370 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
Washington Service Office, Dept. F1143 

1003 K Street, NW 

Washington, 1, D.C. 

Please send me full particulars on how | can participate 
in AOPA's important wartime activities and help build a 
sound foundation for private flying's glorious future. 


NAME... cccccccceccrecccccesesesessseseeseese oe 
ee Print 
I 6 66:60 06:06 eee nenneerKenseceneees cccccce 
COIN B: GTATE. occccccvicccascecdccvccosccessesees es 
PILOT LICENSE NUMBER... cc ceeeeccececccees sevece 
Sent only to aircraft owners or nen-scheduled piléte whe have soloed.) 
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DOORWAY TO GREAT OPPORTUNITY as an 


Your 
AERONAUTICAL ENGINEER 


Join the young men at the Spartan 
College of Aeronautical Engineering who 
are preparing themselves for a life- 
time professional career. Take advan- 
tage of Spartan’s superior specialized 
training that can qualify you for higher 
grades and ratings when called to 
military service . . . that can prepare 
you for a prominent position in the 
great post-war aviation industry. 

Aeronautical Engineers are urgently 
needed now! There will be a continued 
demand for such professional skill as 
America marches to world leadership 
in aviation after victory. 

Thoroughly experienced and highly 
educated engineers who have had prac- 
tical experience in the industry are 
ready to instruct you at Spartan. Shop 
courses are taught by instructors with 
U. S. Government certificates in their 
subjects. The Spartan Engineering Build- 
ing is the most modern to be found at 
any aviation school in the country. In 
20 months you can earn your degree 
of Associate in Arts in Aeronautical 
Engineering. 

The Spartan College of Aeronautical 
Engineering (Div. of the Spartan School 
of Aeronautics) is a private school mem- 
ber of the Oklahoma System of Higher 
Education and is recognized and ac- 
credited by the Oklahoma State Re- 
gents for Higher Education. 

Whatever type of aviation career 
you choose, Spartan offers you ad- 
vantages obtainable at no other school 
of its kind. Select the course in which 
you are interested by checking the cou- 
pon below. Next semester starts January 
3rd. Act now! 


SPARTA 
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and College of Aeronautical Engineering 


j 
| SPARTAN SCHOOL OF AERONAUTICS —Captain Maxwell W. Balfour, Director CHECK COURSES YOU PREFER | 
Address Dept. F113, Tulsa, Oklahoma C Aeronautical Airline Pilot 
Engineering Airline or Engine I 
| Send me your new Catalog, describing in detail the SPARTAN courses I have checked, also stating tuition and C cueaiemses Mechanic | 
ving expenses. n 
, Comnerctal Pilot — Communica- | 
| 5a 5cissbcaSuend bia da RA KOLA Aas Dee saan ehe iene AMBs.s 400000 © Commercial Flight P P | 
eee Instructor rivate Pilot 
| TOSS. ccc ccc cece ccc cease eee eeees eee eee eee seer Oeeeeeesererereeereseceesesereeeseseseeeseeeseeoeeseeses Airline Service Weather Forecast- | 
| City DBs ss cdconcsscsceebeees Mechanic (A&E ng | 
i whenhadcene INES te eRe adda eeCeeNaT ete beh eseeherdsey seks eekiensenes instrament Tech- Women’s Instru- 
| Previous OR eo. 0 666.000 84466-644605:6450 005 06TN0454 Nd 14 66ddSS HORT wORET ON EEOES h8 OE RRKS SEs EN ENON ST EEON nician ment Technician 1 
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A CORNER OF AERO TECH’S EXTENSIVE 
ENGINEERING DRAFTING ROOMS. 





&. 
STUDENTS RECEIVE PRACTICAL TRAINING 


A DEMONSTRATION BOARD OF A COMPLETE 
HYDRAULIC LANDING GEAR SYSTEM. 


ENGINE TEST STANDS PROVIDE ACTUAL 
EXPERIENCE IN ENGINE OPERATION. 
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TO ENROLL IMMEDIATELY IN THE 


AERO TECH 
COMBINED 


AVIATION AND 4th YEAR 
HIGH SCHOOL COURSE 


Make the most of the next twelve months and take advan- 
tage of War Manpower Commission’s recommendation to 
defer students in technical training—by finishing your fourth 
year of high school at Aero Tech where you can combine with 
it aircraft mechanics or engineering studies. Even though 
you may have already started back to high school, if you 
act now, you:can still enroll in these courses. 


GAIN A FULL YEAR OF 
AVIATION TRAINING 


You will be doing far more for yourself and your country 
by combining your last year in high school with aircraft 
mechanics or engineering—as you will then be a frained 
man ready to take up important work. Whether you go into 
military service or war industry at the end of your training, 
you will possess technical qualifications that will raise you 
above the average of others and open the door to special- 
ized assignments. 


APPROVED anv aviation COURSES 


State Certified and CAA licensed instructors supervise your 
high school and aviation training. Combining of both groups 
is possible, due to the intensive schedules. When success- 
fully completed you receive your High School diploma in 
addition to your Certificate of Award covering your aviation 
course. If you elect to combine the Master Mechanics Course, 
you would then be eligible to qualify for CAA Airplane and 
Engine license. 


ONE AND TWO YEAR ENGINEERING 


You can continue your technical studies by taking the Aero 
Tech one or two year Aeronautical Engineering Course. Ad- 
vance training in post-graduate subjects and research is 
also available. 


YOU CAN EASILY TRANSFER 


Even though now started on your fourth year of High School, 
transfers can be easily arranged... Merely secure a tran- 
script of your grades and full credit will be given you when 
you enroll at Aero Tech. 


IDEAL LIVING IN CALIFORNIA 


You will probably choose to live in Aero Tech’s new dormi- 
tories, adjoining the campus. Under the supervision of the 
Students Welfare Council, you will enjoy comfortable lodg- 
ings, wholesome food and real companionship. 


SEND COUPON TODAY for Enrollment Application 





AERO INDUSTRIES TECHNICAL INSTITUTE 

5255 W. San Fernando Road, Los Angeles 26, Calif, 
Gentlemen: Please send details and enrollment applica- 

tion on course checked below, without obligation: 


Master Mechanics with (] or without ] 4th year high school 
Aeronautical Engineering with (_] or without (] 4th year high school 
Special Aircroft Pre-Induction with (_] or without [] 4th year high school 


NAME_ ; — eee EEE 
STREET Se , 
es ——i— esl 
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(Continued from page 146) 
ened areas of their “Festung Europa.” 
The defense of so-called “inner lines” 
by the rapid shifting of forces in this 
fashion has been a favorite subject for 
German military writers since the days 


of Frederick the Great. Before the event 
of long-range air power it was possible 
for a nation with interior lines to carry 
out the shifting of its forces within the 
perimeter of its defenses quite un- 
molested. Germany @id so from 1914- 
1918. The Axis tried the same thing in 
the Mediterranean theater before the fall 
of Tunisia, but the new factor which up- 
set their calculations was the capacity 
of Allied air power to disrupt their lines 
of communication and isolate their forces. 
Unless the Luftwaffe can regain and hold 
a working control of the air in areas 
threatened by Allied invasion, the same 
process will continue to work against 
them. 

The conquest of Sicily proved this. First 
the local Axis air force was reduced te 
impotence, then the communications sys- 
tem of the island was progressively des- 
troyed. With their ground forces thus 
isolated it was impossible for the enemy 
io stop our advance. Superior engineer- 
ing equipment and skill enabled us to re- 
store the communications network be- 
hind our lines faster than the enemy 
could repair the damage done behind his. 
The enemy could not even launch an ef- 
fective counter attack on our bridgeheads 
immediately after the landings. Thus 
Sicily fell to inferior numbers although 
it was impossible, on account of the short 
distance across the Straits of Messina and 
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the extremely heavy concentration of 
enemy antiaircraft strength in that area, 
to encircle and capture the entire Axis 
force, as in Tunisia. 

The peculiar vulnerability of the “Fest- 
ung Europa” to air attack arises from the 
very nature of the Nazi system. From 
1939-41, the Germans piled one conquest 
on another, but they never succeeded in 
reconciling any of the conquered peoples 
to their so-called “new order.” Because 
they cannot trust their own people with 
any freedom, the Nazi could not extend 
similar privileges to the conquered. Since 
they had to pillage Europe’s resources 
and enslave its mafipower to supply their 
war machine, the Nazis had to garrison 
all Europe. When the bulk of German 
land forces was subjected to a bitter war 
of attrition against Russia, the garrisons 
on the perimeter of Europe were natur- 
ally thinned out. A parallel dispersion of 
the German air forces accompanied this 
program of defending all of Europe from 
an uprising of the enslaved populations 
and possible Allied invasions. 

Thus the political and military blunders 
of the Nazi high command placed Ger- 
many in a position against which her 
military thinkers had warned repeatedly. 
She now is forced to ration out her 
shrinking military resources in an attempt 
to plug up the holes in a vast dike which 
extended from the Arctic ocean to the 
shores of the Aegean. This was precisely 
the kind of petty strategy of half meas- 
ures by which Falkenhayn wasted the 
military assets of Germany from 1914- 
1916. No critics have been more severe 
in their treatment of Falkenhayn’s policy 





151 


than the Germans, and yet they are forced 
to repeat his program in 1943, simply be- 
cause the Nazi system will crumble if a 
decision is made to abandon the con- 
quered areas. The “new order” is a con- 
cept which requires the dynamics of 
“progress” in order to give it any sense 
of reality. A revolution can’t “retreat” 
without dying. 

It will therefore be the hopeless task of 
the German air force to cover the vast 
front which the Nazi political blunders 
have made necessary. The ground fortifi- 
cations of the “Festung Europa” still ap- 
pear to be formidable in pictures, but the 
events in Italy seem to indicate that some- 
thing more than r... .ield works are re- 
quired. Air power has proved to be the 
key which unlocks bastions hitherto im- 
pregnable to ground assault alone. Unless 
the Luftwaffe can achieve air supremacy 
and keep it, the dullest clodhopper in the 
Reich must know that the end is ap- 
proaching. 

There remains a vast area in which the 
Fortress of Europe provides no cover at 
all; that is in the air over Europe. Every 
German man, woman, and child who hud- 
dles in a bomb shelter knows instinctive- 
ly that there is something wrong with a 
fortification that has no roof. As the 
British and American bombing program 
steadily mounts in intensity, the Luft- 
waffe, which should be protecting the 
ground forces manning the outer bul- 
warks of the European fortress, must 
make frantic efforts to save the vitals of 
the Reich. he particular problems it 
faces in this attempt will be discussed 
in an early issue. END 
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the Army and Navy have a right to ex- 
pect, civil aviation will deserve and will 
get the credit. And, what is more, while 
serving a highly constructive purpose it 


will, at the same time, have been kept 
vigorously alive and active throughout a 
period fraught with great difficulty for 
the whole civilian economy. 


Two problems that have vexed the 
WTS in the recent past now have been 
solved. All of the men who for so many 
months had the status of inactive re- 
servists have been called to active duty 
unless they preferred to be discharged. 
These men now are in the Army Air 
Forces in whatever capacity their phys- 
ical and mental attainments fit them for 
or, as soldiers on active duty, are among 
those who are now taking the CAA War 
Iraining Service training for Army flight 
instructors. 

In addition, arrangements have been 
made to see that these men who came 
into the program on the basis of not re- 
ceiving any pay receive $50 a month pay 
from last December 15 up to the time 
they are called to active status. There- 
after they receive the regular pay and 
allowances of members of the Air Forces 
including flying pay where indicated. The 
task of preparing and checking payrolls 
was a big one for the WTS organization 


but nearly three-quarters of the men in- 
volved had been paid by mid-July and 
the indication then was that all concerned 
would be taken care of within a short 
time. 

Another problem which has arisen re- 
cently to plague the War Training Service 
is the grounding of a large number of 
airplanes because of lack of replacement 
parts. It is estimated that nearly 20 per 
cent of the planes assigned to the CAA- 
War Training Service recently have not 
been able to fly for this reason. Seeking 
to remedy the situation, WTS has pre- 
pared a Critical Shortage Report which 
operators are requested to file in dupli- 
cate with the Aircraft Resources Control 
Office. 

The report goes first to the regional 
CAA-WTS office and thence to the Chief 
of Aircraft and Flight Equipment Division 
in Washington. The regional offices often 
know of idle equipment which can be 
reassigned to other operators immedi- 
ately. 

The parts shortage has been a terrific 
headache to contractors who have not 
been able to comply with the revocable 
license provision requiring them to keep 
all their planes in flying condition except 
those being overhauled or repaired. It 
is believed, however, that the new report 


will speed replacements under the revised 
P-47 order which places the War Train- 
ing Service in the same category with 
the domestic airlines. The new plan is 
patterned after the successful parts plan 
of the Navy’s Bureau of Aeronautics and 
is expected to ease the hitherto critical 
shortage. 

The history of pilot training under the 
CAA since its farsighted assumption of 
that responsibility in 1939, is well known 
Too much acclaim, however, cannot be 
given those men who, even before the 
outbreak of war in Europe, saw the need 
for building up a pool of men from which 
combat pilots, air transport pilots, ground 
crew personnel and all the rest of the 
specialists who make up an efficient mili- 
tary air force could be drawn. Men who 
took those early courses have made en- 
viable records in the Army, the Navy 
and the Marine Corps. They flew with 
the Royal Air Force’s Eagle Squadron, 
they bombed Tokyo, they fought with the 
Flying Tigers. Several hundred of them 
already have been decorated and every 
Army and Navy list of flying decorations 
contains the names of more. 

The present programs have a real mark 
to shoot at but they have their sights on 
the target and I believe they will make 
a creditable score. END 
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TH else in his life is secondary. By the time know what Colonel Scott is talking about 
E you get to the end of his book you feel when he describes his feelings while fly- 


as though you had just spent several ing. One part of his book that will give 

It, it RI JN IRN quiet evenings with him, sitting beside a pilots a dreamy, far-away feeling is the 
fireplace and just listening to him “hangar description of his lone flight in a Repub- 

COE fving.” What he has to say will do much lic Lancer over Mt. Everest in the Hima- 

to overcome the slander levelled at the layas. Like the rest of his book, it makes 


GOD IS MY CO-PILOT by Col. Robert L. P-40 series by “experts” in this country. you feel as though you’d actually been 
Scott. Scribners, New York, 1943. 277 pp. Curtiss-Wright liked his comments so _ there.—M. K. 
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$2.50. much they bought a number of copies — 
This is one of the best aviation books of the book, had Colonel Scott autograph MANUAL FOR AVIATION CADETS by Lieut. 
of the war and a welcome relief from them, and sent them around to people (now Lieut. Comm.) John R. Hoyt. Me- 


Graw-Hill-Whittlesey House, New York. 

1943. 199 pp. $2.50. 

If for no other reason than the author 
is a veteran flight instructor who has a 
flair for writing, this book should be read 
by every would-be flyer. The student 
pilot will value this book particularly be- 
cause the author, in the role of a flying 
instructor trying to give as much advice 


the sensationalisms of the imaginative, they wanted to set straight on their much- 
non-flying “ghost writer.” According to maligned fighter. It will be hard to dis- 
his publishers, Colonel Scott pecked out count the P-40’s after reading “God Is My 
the whole book on a typewriter with two Co-Pilot.” Against overwhelming numer- 
fingers, after finishing each day’s flying. ical superiority the author shot down 13 
We believe it for, although the book has Jap planes in China, in addition to many 
the appearance of having been written dive-bombing and ground strafing mis- 
by a man with not too much experience sions against Jap ground installations. 
as a writer, it is more refreshing because This book will be appreciated particu- : : : 
of it. larly by men who thes been in aviation °° possible, takes the fledgling pilot 
Colonel Scott is an airman. Everything for a long time. They will instinctively through virtually very flight maneuver 
2 : bie A caw a ORT ——_, and technique he will have to master. 
Lieutenant Commander Hoyt’s ability 
<< “as a writer has been well-known to read- 
i ——— Co > ers of Fry1nc. His new book looks al- 
most like a series of FLYING articles, each 
chapter dealing with a particular phase 
of flight training. For the flying cadet 
who wants to know precisely what his 
A F TER T b E WA R flight instructor thinks, “Manual for Avia- 
tion Cadets” is required reading.—M. K. 
(om Wy War \-)-le-)21- M 
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eg ~ struments you  §f American School of Aircraft Instruments i ROM the November, 1928, issue of this 

ex-mil tary transports to new super would service. 1 3903 San Fernando Rd., Glendale (4), Calif i Magazine: 
ee oe § lease send me free 24-page book on “Your 0 i “I have never seen such flying,” said 
Instrument men are trained—not ! Y s for Aircraft Instrument Techn Col. Charles A. Lindbergh, who came to 
aka Ge aa ce attyge oe today i i watch the National Air Races in Septem- 
ee cee capes. “at cates ta geeieae +} rere A i ber, at Mines Field, Los Angeles, and 
a er eee ees Study fj - remained to fly as a substitute for Lieut. 
’ PRIM ede tots Gian concn acste hasasenelieeses J. J. Williams of the Army stunt trio, 
wey Cor te Rew Se pepe Seek ae g § | who was killed in a crash. . . . Of nine 
> SRN ccicighsaisbcoreeaeicdics State Fug large planes that started from New York 
ee to fly non-stop across the continent only 


aaeates Art Goebel and his Yankee Doodle got 








through and he was forced to refuel in 
| Arizona. 
| * * * 
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} “No matter whether an airline origi- 
nates at New York or Seattle, it will pass 
through Central America, and particular- 
ly Guatemala” on its way to South Amer- 
ican terminals, wrote Col. M. Garcia 
Granados, chief of the Guatemala Air 
Force. ... At the request of the Army 
and Navy, the National Advisory Com- 
mittee for Aeronautics was studying the 











[_ESSONS are based on many years of practical aircraft en- 
gine training. Lessons are clearly defined with diagrams 
and drawings. Examination papers are reviews by govern- 
ment licensed instructors and returned to you with com- 
ments. Here is an opportunity to learn Aircraft Engine 






Mechanics at home. Courses include MECHANICS cause and cure of ice forming on wings. 
@ Inspection Ele @ Ignition : ... The Naval Air Siation at Great 
@ Fuel and Lubrication @ Trouble Shooting SPONSORED BY A | ‘ 9 : : 

@ Systems © Gaskercters RECOGNIZED AVIATION | Lakes, IIl., in 1924, consisted of a strip of 
@ Superchargers @ Propellers SCHOOL beach at the foot of a 100-foot cliff, three 
Resident Mechanical Students also accepted. Fill (~~~----> hangars still bearing their camouflage 


in coupon and we wil! send you folder . 
» | war paint, and a smail shack used for of- 


| fice and storeroom. . . . This issue of the 
| magazine contained separate articles on 
| “Aviation Investments,” “Financing Fly- 
| 
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END me immediately information about 
the Atlantic Home Study Course without 
any obligation on my part. 











ing Clubs,” “Airplane Installment Sell- 
ing,” and on the cost of buying and oper- 
ating an airplane. 
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A message for you... from 1993 


(Today, John Jones is just an 
average American, wrestling 
with all the doubts and worries 
and problems that beset every 
one of us right now. But let’s 
skip ahead 10 years. Let’s look 
at John Jones then—and listen 
to him...) 


“ ee I feel so good it 
almost scares me. 

“This house—I wouldn’t swap 
a shingle off its roof for any other 
house on earth. This little valley, 
with the pond down in the hollow 
at the back, is the spot I like best 
in all the world. 

“And they’re mine. I own ’em. 
Nobody can take em away fromme. 

“T’ve got a little money coming 
in, regularly. Not much—but 
enough. And I tell you, when you 


can go to bed every night with 
nothing on your mind except the 
fun you're going to have tomor- 
row—that’s as near Heaven as a 
man gets on this earth! 

“Tt wasn’t always so. 

“Back in’43—that was our sec- 
ond year of war, when we were 
really getting into it—I needed 
cash. Taxes were tough, and then 
Ellen got sick. Like almost every- 
body else, I was buying War Bonds 
through the Payroll Plan—and I 
figured on cashing*some of them 
in. But sick as she was, it was 
Ellen who talked me out of it. 

“Don’t do it, John!” she said. 
‘Please don’t! For the first time 
in our lives, we’re really saving 
money. It’s wonderful to know 
that every single payday we have 
more money put aside! John, if 


we can only keep up this saving, 
think what it can mean! Maybe 
someday you won’t have to work. 
Maybe we can own a home. And 
oh, how good it would feel to 
know that we need never worry 
about money when we’re old!’ 


“Well, even after she got better, 
I stayed away from the weekly 
poker game—quit dropping a little 
cash at the hot spots now and 
then—gave up some of the things 
a man feels he has a right to. We 
made clothes do—cut out fancy 
foods. We didn’t have as much 
fun for a while but we paid our 
taxes and the doctor and—we 
didn’t touch the War Bonds. 


““Wedidn’t touch the War Bonds 
then, or any other time. And I 
know this: The world wouldn’t be 
such a swell place today if we had!” 


The Treasury Department acknowledges with appre- 


ciation the publication of this advertisement by 


* Ziff-Davis Publishing Company 
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Straight Shooters 


(Continued from page 44) 



































































are started out firing at clay pigeons from 
a standing position. This accustoms them 
to aiming at swiftly moving targets simu- 
lating the flight of a plane, gives them a 
smoothness of motion in bringing the gun 
to bear, and also is helpful in reducing 
gun-shyness from which many of the 
students suffer unconsciously and which 
gives them a tendency to flinch and spoil 
aim. 

Next, the gunner does his shooting from 
a diminutive railway “scooter” which 
moves around an oval track at about 20 
m.p.h. Still using ar ordinary 12-gauge 
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shotgun, he shoots at eight clay pigeons 
released from low-level traps on one side 
of the oval and at eight others fired from 
high-level traps at the other side of the 
oval. An instructor at his side tells the 
beginner the general direction which 
each target will take and how much de- 
flection or “lead” he should allow in his 
aim. 

Even the rawest recruits quickly de- 
velop into good shots on this range and 
the average is able to knock down 12 of 
the 16 targets by the time he completes 
that phase of the training. 

From simple skeet shooting, the stu- 
dents graduate to the use of a shotgun 
mounted in regulation power turrets— 
the same type they will have to operate 
in the air. The gun grips, triggers and 
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training mechanisms are duplicates of the 

real thing. One of the most successful 

of these devices is the shotgun in a turret, 
from which the student fires at clay 
pigeons released from a high trap direct- 

ly opposite him and projected in such a 

manner that they simulate the path fol- 

lowed by attacking enemy fighter planes. 

As in the earlier phases the young gun- 

ners quickly become adept in shattering 

each of these targets in almost monoto- 
nous succession. 

In the final phase of their training the 
student gunners fire real machine guns 
mounted in real turrets. The turrets are 
mounted on automobile trucks which 
move along a smooth stretch of roadway 
about two miles long which is paralleled 
at a distance of about 600 yards—good 
machine gun range—by another oval rail- 
way track. The target in this case is a 
canvas sleeve towed by an electric car 
protected by sand embankments which 
can attain a maximum speed of about 50 
m.p.h. 

This range accommodates 10 or more 
| gunners at once and often all of them are 

blazing away simultaneously at the target 

sleeve. The ammunition for each gun is 

| painted a different color so that hits can 
| be properly credited. 
Officers in charge of the various phases 
of aviation training for the Navy, includ- 
ing a number of the Navy’s “aces” from 
the Pacific conflict, are enthusiastic over 
the results being obtained in the gunnery 
program. 

“We'll have the best aerial gunners in 
the world,” declared officer confi- 
dently. 

Lieut. Comm. John S. “Jimmy” Thach, 
the gunnery officer at Jacksonville, head- 
quarters of the mammoth operational 
training command of the Naval air arm, 
| put it another way. 

“The gunners we are turning out now,” 
said the 37-year-old Arkansas hero, “will 
be able to shoot down twice as many 
Japs with the same expenditure of am- 

| munition as our gunners got in the early 

| months of the war.” 

And Thach should know, for he par- 
.ticipated in most of the major actions 
from the raid on Salamaua and Lae to 
the great Battle of Midway. His out- 
standing ability to teach gunnery and 
combat tactics to the men of his squad- 
ron, Fighting Three, and to other squad- 
rons with which he came in contact, was 


one 





almost solely responsible fo’ his being 
awarded the Distinguished Service 
Medal. For conspicuous heroism in 


shooting down enemy planes, he won the 
Navy Cross with a Gold Star in lieu of a 
second Navy Cross. 

Tall, lean and blunt of speech, Thach 
declared that many people in and out of 
military life are prone to forget that one 
of the primary missions of a combat air- 
plane is to transport a weapon that can 
hit the enemy with bullets. All the flying 
ability in the world isn’t worth much if 
the pilot can’t shoot straight when he 
gets within range of the foe. 

The Navy’s aerial gunnery setup was 
one thing which did not require major 
changes the minute we got into war—as 
was the case in other instances, such as 
(Continued on page 158) 
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AIR PILOTING 


by Virgil Simmons, Assistant Supervisor, Pan-Amer. Air Ferries. 
A Manual of Flight Instruction. Illustrates and describes the 
best known means of deve sloping pilot skill, and supplies tech- 
nical material in text, question and answer form, to aid in 
passing the various examinations. Approved methods of train- 
ing are analyzed and essentials worked into the latest techniques 
for pilot development following the curricula of military and 
civil schools, with the author's special comment as to technical 
value and particular Ae ize. The book fully sets forth prescribed 
official goals for each re ating certificate. 2nd Edition. Revised 
and Enlarged. 758 Pages, 165 Ilustrations, $4. 


SIMPLE AERODYNAMICS 
and THE AIRPLANE 


by Colonel C. C. Carter. Provides a clear explanation of the 
fundamental aerodynamics involved in design and operation 
of the airplane. In scope, ranges from airflow and production 
of lift to complete airplane's stability, maneuverability and 
performance, Originally designed for use at West Point, scores 
of leading technical schools and colleges now use Simpl 
Aerodynamics as the foundation text in their courses in 
veronautical engineering. It is also a practical book for home 
study. 510 Pages, 300 Illustrations, $4.50 


AS—AIR NAVIGATION by E. R. Hamilton. 


For those new in the subject who want a working 
knowledge in the shortest possible time. Requires 
nothing but common sense and the simplest mathe- 
matics. Based on wide experience in teaching navi- 














by Vernon J. Clancey. a 
rate of Scientific Research. 
meet specific need for an 


Air Services. Includes Position, Direction on the 
Earth; Maps, Charts, Plotting; Wind; Relative 
Motion; Astronavigation; Radionavigation, $2.00 


A8—ELEMENTARY MATHEMATICS by Hyman Levy. 
This book has grown out of British experience and need for easier, 
more rapid instruction in principles of mathematics as required 
for technical applications, particularly aeronautics. Its teaching 
method eases the drudgery and dryness of mathematics, develops 
ready thinking in mathematical terms and symbols. In scope, the 
book progresses from first con: epts of arithmetic through funda- 
mental ideas of algebra and geometry to a first glimpse of the 


calculus. 216 Pages, $1.50 


A10 — AIRPLANE HYDRAULIC SYS- 


TEMS by Hugh C. Aument, Jr., Inst. Airplane Hy- 
draulics, Roosevelt Aviation School. Explains fully 
operation of hydraulic equipment of airplanes so 
anyone working with that system can understand 
both what to do and why. Shows by easy-to-read 
text, simplified drawings and diagrams construction tion; 
of each hydraulic unit; its purposes; how it operates; 
flow of fluids in system and hydraulic operation; 
causes of troubles and how to correct them. Based 


on extensive experience. 76 IMus., $2.25 72 illustrations, $3.00 
A13—WEATHER GUIDE FOR AIR PILOTS by E. L. Eaton, U. S. Weather 


Bureau. For aviators and executives directing flights who lack time for 
exhaustive study of meteorology, this book provides a brief guide for in- 
terpretation of reports and forecasts issued by professional meteorologists, 

with pr ocedure to insure safety in importaat situations. Applies essentials to 
everyda oblems without — weno or lengthy meteorological explana- 
tions 75 Pages, 27 tMtustrations, $2. 
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For AIRCRAFT | PRODUCTION EXECUTIVES ; | CHECK COUPON 


A15S—WAGE INCENTIVE METHODS by 
Charles Walter Lytle. A book keyed to our greatest 
production effort,covering problems of selection, in- 
stallation and operation. Definite steps are given 
for selecting the best wage plan in any situation, 
with details for use in final design, earning and cost 
curves for over two dozen specific plans. New 
“acceleration premium" plans for minimum wage 
Tequirements are published for the first time. 60 
hew @harts and tables and a great variety of prac- 
tice icularly important in waste elimination. 
462 Pages, 112 Illustrations, $6.00 Revised. 


A1T—APPLIED TIME AND MOTION STUDY by Walter G. Holmes. 
ment devices into a unified whole Fiying comp: lete practice for making studies, inter 
rates. Features are: operating conditions for : 

ments, each from 1,000 observations 


DISPATCHING IN PROD! 


cerned with daily 


plishment and lowest cost. 


in practice; economic work 
335 Pages, 39 Ilustrations, $3.75 


A1i8—HOW TO BE A GOOD FOREMAN by 
Charles Rettell. An easy-to-read book setting forth 
keep abreast of modern industry and be successful = 
in leadership, grasp of production methods, and 
managerial use of costs and budgets. The book has 
grown out of the author's work with foremen, and 
gives suggestions for club activities. 186 Pages,§25 
Iitustrations, $1.50 


and adequate supervisory forces 


management experience. 
trations, $1.50 
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A6—CHEMISTRY ANDTHE AEROPLANE 


of aeronautic and other engineering applications of 
gation in the Royal Navy and to cadets of the British the chemistry of liquid fuels, 
The book includes some intro- 
material on organic chemitie?, 


chemistry and metallurgy. 


A11—AIRCRAFT ELECTRICAL SYSTEMS 


Air Corps, Roosevelt Field, N. Y. 
manual without complicated theories. Explains each 
aircraft 


speedy methods of testing; 
matic procedure for quickly finding and eliminating 
causes of trouble. It is easy to understand, and by 
diagrams, questions and charts helps the mechanic 


A16—WORK ROUTING SCHEDULING ‘AND 
UCTION dy John } 
Younger and Joseph Gerschelin. A book written for 

two groups of users; executives and others con- ! 
problems in 
students of industrial management and engineering 
in college classrooms interested in the science under- 
lying manufacturing that attains maximum accom- 
The experience of 
representative manufacturing concerns is drawn 
upon freely through examples, cases, and allusions 
160 Pages, 42 Illustrations, $3.25 


B4 therbligs; author's time values for fundamental move- 
lace stock containers; food cost 
allowances; worked out examples solving time study and efficiency problems of an operator or factory. 


A19-—TRAINING WORKERS "AND SUPER- 

ve SORS | ty € navies Rettell. Objects are attainment 

in ies vay whs of quality, output, low costs, and cooperative good- 
& practical way what a foreman must know to t through guidance and leadership 

t has been accomplished by many companies 

pay pbuilding expanded labor forces of high — 


to bedrock fundamentals of human nature and 
162 Pages, 23 tllus- 
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GENERAL AERONAUTICS 


by Hilton F. Lusk, Director Aeronautics, Sacramento Junior 
College. Complete ground school course in one easy-to-read 
volume. A textbook for technical institutes, colleges and ground 
schools, and an aid for pilots’ and aircraft engine mechanics’ 
tests, including basic fundamentals emphasized in official re- 
quirements. Fully illustrated with diagrams describing various 
functions of planes, engines, instruments. Contains over 300 
typical examination, test questions and chapters. Covers: Flight 
principles, Airplane Construction, Operation, Propellers, Instru- 
ments, Maps, Piloting, Dead Reckoning, Meteorology, ete. 
Revised Edition. 524 Pages, 250 tMustrations, $3.75 


Pilots’ and Mechanics AIRCRAFT 
INSTRUMENT MANUAL 


by G. C. DeBaud, Capt. U. S. Army Air Force. A textbook for 
systematic courses in technical and aviation schools and for 
home study use. Its tested method of presentation gives a 
thorough knowle sedge of all types of instruments—flight, 
navigation and engine—in the shortest time and with a mini- 
mum of effort. Treatment is fully adequate but not encumbered 


with useless information; it is progressively arranged so the 
users will fully understand each instrument—its purpose and 
necessity, errors and remedies, and its installation and main- 
Capt. DeBaud tenance. 490 Pages, 327 IMustrations, $4.50 
AT—-MODERN TRIGONOMETRY by w. J. 


Hearley. This elementary book presents practical 
pote a side of trigonometry in a form which can 
be followed by anyone with a knowledge of arithmetic 
and the elementary principles of algebra. Practical 
questions on astronomy, navigation and mechanics 
are introduced to show how trigonometry is used. 

ical Prepared with aeronautics pou ularly in mind. 
175 Pages, Tables included. 160 Pages, 152 IMustrations, $1.75 


A9—MECHANICAL PHYSICS AND SUB-ATOMIC 
PHYSICS by Herbert Dingle, University of London. Complete 


2-vol. course in physics. A clear account of fundamental ideas, re- 
sults of research, which clearly explains openinen of physics | 
aeronautics. Well adapted to both — idual and class use. VOL. 

—Covers matter, heat and sound, where atom and molecule can bp 
considered an elementary particle, $2.25. VOL. IIl—Deals with 
structure of the atom, and with fundamentals of light, electricity, 


magnetism, X-rays, radio activity, $2. 


A12—AIRCRAFT PROPELLER HAND- 


BOOK by Karl H. Falk, Blade Designer, Hamilton 
A practical servicing Div., United Aircraft Corp. New, Revised Edition. 
For those desiring concise, practical data without 
electrical systems; delving into propeller theory. Organizes for applica- 
construction and opera- tion a tremendous store of latest information on 
and syste- design of aircraft propellers which the author has 
acquired in his own designing, working out examples, 
simplifying equations. Numerous sketches clearly 
illustrate each point. 80 IMustrations and Diagrams, 
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A14—AERONAUTIC RADIO by WV. F. Eddy, Lieut. U. S. Navy, Ret'd 
A manual noe Operators. Pilots, and Radio Mechanics. Follows requirements 
of the F.C the C.A.A. and actual approved usage for both communication 
and noantal purposes such as course guidance and instrument landing 
Thoroughly covers the theoretical part of the aviation radio operator's 
license examination. Helps to acquire quickly skill in operation of radio 
equipment and understand instructions. 502 Pages, 195 illus., $4.50 
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‘| Learned About Flying from That! 


(Continued from page 72) 





ing of fright. It had been some time since 
I last saw even a patch of ground. I was 
flying purely by compass, using the sun 
as a bearing. With that now obscured 
I was even having difficulty keeping 
straight, since there was practically no 
horizon. The thickening clouds below me 
were gradually rising, their tops being 
nearly at my altitude. 

It left me with the neat task of decid- 
ing whether the overcast was lifting or 
whether it was slowly thickening. I ar- 
rived at the very unpleasant conclusion 
that the latter was the case and that, 
furthermore, the base of the overcast was 
probably right on the ground. I knew 
automatically that there would be no 
possible chance of letting down through 
it without instruments. 

It seemed like ages before I finally 
showed signs of decent judgment. In 
reality I had been out a little less than 
an hour and a half. I knew by then that 
I was definitely clear of the Poconos, 
probably over New Jersey somewhere. I 
had used up half of my gas and the $20 
bill in my pocket wouldn’t buy me any 
more up there. 

Obviously my first thought was, “where 
can I find a hole?” If I kept on going I 
might stumble over one—at least I would 
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remain over reasonably flat land—if I 
didn’t get out to sea. I knew that behind 
me, toward Scranton, I had come up 
through a hole. Even though it meant 
heading back into the mountainous re- 
gion I finally decided to retrace my steps 
and trust to luck I could find some part 
of that “sucker hole” which had trapped 
me after take-off. 

I added 180° to my compass course and 
started the turn. That in itself was one 
of the most bewildering and difficult 
maneuvers I had ever done. The hori- 
zon was practically obliterated. The sun 
was no longer visible for a bearing. It 
was practically impossible to gauge the 
rate or bank of the turn. Because of the 
compass lag I could only guess when I 
had reversed my direction. Then came 
the gigantic mental struggle of trying to 
reconcile my ideas of the direction I 
should be heading with the direction the 
compass was taking me. It took the 
greatest will power to force myself to the 
realization that the compass was right 
and I was wrong. Then I started to 
worry about the winds aloft. I had no 
idea of the direction nor the force of the 
wind, hence could make no allowance for 
it on the compass heading. I could do 
nothing but fly the reciprocal course and 
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trust to luck to help me through. 

The top of the overcast was very ragged 
and between the peaks were dark val- 
leys which, like mirages to the desert 
straggler, looked like holes. Each time I 
would find nothing but cold deep gray 
below, nothing but solid overcast. Each 
false hope and dismal disappointment 
hastened my calm fear into frantic des- 
peration. I tried the radio several times 
but the generator was still screeching. 
I started taking a pass at every dark spot 
which looked like a hole, veering first to 
left and then to right. Each time it would 
only be a trough in the clouds below. 

And all the time the upper layer was 
gradually descending and thickening. I 
lived through an hour of this slow tor- 
ture learning, as I had never learned be- 
fore, the meaning of the term “hopeless 
desperation.” 

As a last resort I thought I could mush 
down through with the trim tab wound 
all the way back. If the air in the clouds 
were not too turbulent I gave myself a 
slim chance of mushing into trees. There 
would be major damage to the airplane, 
of course, but possibly little to myself. 
But then, if I came down in the Poconos, 
particularly to the north of Scranton, I 
would have plenty of trouble getting help, 
perhaps too late. I was tempted several 
times to let down without waiting for 
the gas to run out; I only had half an 
hour left and had almost given up hope 
of seeing a hole. 

When the real thing came along I al- 
most missed it. It was directly below 
me and very small; just the thin line of 
a backwoods road edged by dense for- 
est. I’m still not sure how I managed 
but I finally broke through in a slipping 
mushing descent directly over the road 
which wandered down a shallow ravine. 
Although it looked forbidding there was 
nothing I could do but follow it. 

It was an amazing relief to be on the 
underside of the overcast at last, but my 
troubles weren't over by a long shot. As 
I flew along the road, possibly 50 feet 
above the ground and even then skirting 
the base of the ragged scud, I saw that 
the higher ground on either side of the 
road disappeared into the murk. It was 
raining hard and the visibility was less 
than a mile 

I must have followed the road several 
miles when I finally passed a few houses, 
a garage and a school. I found a tight 
little pasture next to the main highway 
which went through this village and after 
several passes with a bad and gusty cross 
wind, managed to make a landing. The 
name of the town couldn’t have been 
more appropriate: it was Newfoundland, 
Pa.! 

I sat in the airplane for at least 15 
minutes trying to gain enough energy to 
get out. A glance at my watch indicated 
that the next hourly Newark broadcast 
was on. With the generator motionless 
at last, I tuned in on the sequence which 
came through clearly: “Newark closed, 
ceiling estimated 300 feet; overcast, light 
rain, light fog, light smoke, visibility one- 
fourth mile, temperature 42, dewpoint 
42...” I spent the night in Newfound- 
land! END 
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BE READY FOR THE COMING AIR AGE! 


Let Stewart Tech Prepare 
You For An Important 


Place in AVIATION Now! 


TEWART TECH is a Government- 

Approved school. It offers special- 
ized instruction to men of all ages who 
are wide awake to the tremendous op- 
portunities AVIATION offers today. 

Draft age men—young men 17 and 18 
—come to Stewart Tech for special PRE- 
INDUCTION courses that prepare them 
for HIGHER RATINGS in the Army and 
the Navy. . 

Others look to our thorough, inten- 
sive training in aeronautics to fit them 
for essential WAR WORK on America’s 
home front or with the air transport 
Companies. All are laying the founda- 
tion for an important part in the great 
Air Age that is bound to come after 
Victory is won. 


If you are genuinely interested in 


AVIATION as a Career, now is the time to 
act. And make sure that the school you 
choose has the equipment, the person- 
nel, and the long-standing reputation 
for turning out graduates who are thor- 
oughly trained in their specialties. 
Stewart Tech was founded in 1909. It is 
CAA-Approved. Since 1929 it has de- 
voted all of its facilities to aeronautics. 


SEND FOR FREE CATALOG 


Take the first step now by sending for our 
illustrated catalog containing full de- 
tails about Stewart Tech, courses offer- 
ed, enrollment requirements and other 
important information. Opportunities 
are so great that there is no time to lose. 
Mail the coupon below. There is no 
cost or obligation. 


WOMEN AS WELL AS MEN ARE ELIGIBLE 


SCHOOL OF AERONAUTICS 


STEWART TECHNICAL SCHOOL 


New York 23, N. Y. 


253-5-7 West 64th Street 





PRE-INDUCTION 





SPECIAL 


COURSES LEADING TO HIGHER 
RATINGS IN ARMY OR NAVY 
AIRCRAFT MASTER MECHANIC 


COURSE. Prepares for Government ‘‘A’’ 
and ‘‘E’’ ratings. 


AIRCRAFT ENGINE MECHANIC 
COURSE. Prepares for Government ‘‘E’’ 
rating. 


AERONAUTICAL DRAFTING 
COURSE. Includes Detail Design. 















School of Aeronautics 








Get your experience in “live” engine op- 
eration at one of America’s finest-equipped 
and longest-established Aircraft Schools. 





The Aeronautical Drafting Course in- 
cludes Detail Design. Graduates are pre- 
pared to assume responsible positions in 
the engineering departments of aircre‘t 
companies. 






ae |e) STEWART TECHNICAL SCHOOL 


ee 


253-5-7 West 64th Street, N. Y. 23, N. Y. 

Please send me illustrated catalog and full particulars on your school. 
I am especially interested in: (check) 

0D) Aircraft Master Mechanic Course 

() Aircraft Engine Mechanic Course 

() Aeronautical Drafting Course (incl. Detail Design) 





Address... 





City. 


Dept. 12-K 
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(Continued from page 154) 
planes and ships’ antiaircraft batteries. 

Rear Adm. Arthur B. Cook, command- 
ing the operational training center at 
Jacksonville, told visiting newsmen re- 
cently that the war in the Pacific proved 
there was nothing wrong with either the 
training methods or the weapons em- 
ployed by the Navy in aerial gunnery. 

“All that was necessary was to intensify 
the training,” Cook explained. 

That was particularly true in the case 
of the rear-seat or free gunners. One 
problem which has confronted the Navy, 
however, is to persuade enlisted men to 
go in for the job. Just as every commis- 
sioned officer in both Army and Navy air 





of steel in the flashing that waterproofs 
the edges of the roofs 

The plant provides unusual fabricating 
and aircraft assembly facilities, in addi- 
tion to all employee conveniences and 
safety factors demanded in a modern in- 
dustrial building. 

Even as the plant’s structures started 
taking shape, the key men of the Douglas 
company began to arrive from the home 
plant in Santa Monica, Calif. 

John D. Weaver, plant manager, was 
the first to arrive, bringing with him 
John C. Buckwalter, assistant plant man- 
ager, and James S. Farra, administrative 
executive. 
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forces wants to be a pilot, most of the en- 
listed men at the technical training 
schools want to be something other than 
rear gunners. 

In view of that situation the Navy set 
out to glamorize the job. One step was 
the authorization of a uniform insignia 
for the crews of combat planes. 

Now the enlisted men who serve as 
radio operators, gunners, mechanics, etc., 
aboard combat planes are permitted to 
wear silver wings above their left breast 
pockets. The insigne includes a center 
disk surcharged with a fouled anchor and 
below the wings is a scroll bearing the 
legend “Air Crew.” This insigne is worn 
in addition to the usual specialist rating 
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badges on the sleeves of the uniforms. 

So, when “Johnny Free Gunner” comes 
home on liberty hereafter, the girl friend 
and any members of his old gang not al- 
ready in service will be duly impressed 
by his glittering silver wings. 

To be entitled to wear the insigne, of 
course, Johnny must have served three 
months aboard a combatant aircraft. 
Squadron leaders or other designated 
commanding officers may authorize the 
wearing of the insignia and, for each time 
the aircraft engages enemy planes either 
singly or in formation, or bombs enemy 
shipping or shore positions, the wearing 
of gold stars on a bar above the insignia 
may be authorized. END 





Steel Saver 
(Continued from page 47) 





Not waiting for completion of the main 
assembly plant, Weaver ordered produc- 
tion to get under way as soon as each 
section of the building was set up. Asa 
result, no sconer was the concrete poured 
than the massive machines, jigs and tools 
were set up for immediate operation. 
Construction men no sooner shook the 
dust from their heels than they were fol- 
lowed up by machinists, jig-builders, and 
various aircraft technicians, who were put 
on their jobs with no waste of time. 

This method of production follow-up 
enabled Douglas workers to set an exhila- 
rating tempo and pass the resulting en- 
thusiasm on to the new worker. Hence, 





there was not the customary time-loss 
between construction-completion and in- 
itial production. 

To carry out this production theme 
more fully, Buckwalter set up sub-assem- 
bly operations within the plant garage. 
Instead of housing trucks and motorcars, 
the garage served as working quarters 
for template experts and the various 
process-engineering technicians. 

Anchored to Chicago soil as staunchly 
as any city skyscraper, this mammoth 
plant was dedicated July 30, 1943, simul- 
taneously with the christening and test- 
flight of the first Skymaster to roll off its 
assembly line. END 
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At home... or at the front... for small planes .. . large airliners 
... fighting planes ... or giant bombers, you'll find Bowser Refueling 





Systems on the job keeping planes flying. Since the early days of 
aviation, Bowser has supplied refueling systems to meet the needs 
of the day ... developing equipment to assure clean, dry, safe fuel 
.. + providing easier convenience ... delivering fuel as fast as con- 


ditions demanded. 


Yes ... the efficient handling of fuel is a business with Bowser... 
a business of supplying just the right equipment to do the job the 
customer wants done. If standardized units .. . and there are many 
of them in the Bowser line .. . will not exactly meet conditions, Bowser 
is prepared to engineer and manufacture systems that will. Today, 
naturally, we’re busy supplying military needs ... but when the war 
is over, Bowser systems will be again on the job fueling “fliver”’ 
planes, autogiros, commercial airliners, cargo ships, etc., with the 


finest equipment of its kind obtainable. 


S. F. BOWSER & CO., INC. 


FORT WAYNE, INDIANA 
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| London Survey 
(Continued from page 31) 








Southern Europe, less immediately 
threatened, had been left with only a thin 
cover of air defenses, except at certain 
vital points, until the rearranged produc- 
tion of fighters should begin to give the 
Germans a margin. The Liberators, push- 
ing into Austria from the south, made 
splendid capital out of the enemy’s insuf- 
ficiency in fighters. By smashing the 
Messerschmitt shadow factory at Wiener 
Neustadt they interfered with his supply 
of Messerschmitt Me-109G fighters and at 
the same time they challenged him to 
continue leaving his southern frontier un- 
protected by fighters. They made use of 
their range to disturb his concentrations. 
Having employed long range to achieve 
surprise in this instance they will doubt- 
less do it again. 

This factor is an important element in 
the initiative which the Allied Air Forces 
now hold. It means that the enemy can 
be made to dance attendance on Allied 
bombers over a great defensive arc. As 
his fighters cannot reckon on an effective 
radius of much more than 150 miles they 
will have to be set fairly close together 
if they are to cover all the possible ob- 
jectives which the Liberators, 
with their wide choice, may proceed. The 
changed situation in the Mediterranean 
and the forces of long-range 
bombers are uniting to present the Ger- 
man air defenses with a strategical prob- 
lem they may not be able to resolve. 

Hitherto, range has had to be devoted 
in the main to the Battle of the Atlantic. 
Sunderland and Catalina flying-boats to- 
gether with Liberators of the RAF Coastal 
Command have done magnificent work 
in combating the submarine. They are 
still searching and sweeping the seas and 
keeping track of the enemy packs but an 
invaluable addition to the anti-submarine 
forces has entered the fight with the com- 
missioning of the escort carriers, most 
of which are built or converted in the 
United States. The principle of carrying 
air protection on ocean voyages is, of 
course, not new. Great Britain and the 
United States were convinced of the value 
of the aircraft carrier long before this 
war. The escort carrier is an improvisa- 
tion on a major theme already approved 
and established. The idea of the small 
carrier, little more than one-third the ton- 
nage of the regular Naval type, multiplied 
within a short time the units capable of 
operating aircraft at sea. 

Escort carriers can be turned out in a 
matter of months. Every big convoy is 
now attended by them. No longer need 
merchant ships catapult fighters off their 
decks knowing that when they have 
served their turn they must be put down 
in the sea. Well-armed bombers can fly 
off and land on the decks of the small 
carriers. As the British had the stalwart 
old Swordfish still in service, they were 
fairly sure that air protection could be 
given to the convoys by these carriers in 
practically any weather. The Swordfish 
has no performance to boast about but it 
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can get off and on a heaving deck. The 
result of taking the Swordfish to sea again 
can be seen in every succeeding report of 
the Battle of the Atlantic. The convoy 
escorts are on top at last. 

Lest too much should be deduced from 
this coincidence of the escort carrier and 
the defeat of the submarines, I must re- 
mark that the enemy knew what was 
coming and took steps to meet it. His 
submarines were given some extra armor 
on deck, were each fitted with an anti- 
aircraft gun, and the crews were ordered 
to stay on the surface and fight it out 
with the aircraft. They tried but inex- 
plicably failed. 

Germany herself confessed that new 
methods had been introduced and that the 
submarines had been called home for 
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modifications which would put them on 
equal terms again. No doubt many of 
them were called home. No doubt some 
of them went to Hamburg. Before Ham- 
burg’s shipyards could settle down to 
work, the town and port were blasted be- 
yond recognition by the British and 
American bombers. Whatever modifica- 
tions the Germans think will serve to 
make the submarines safe against the new 
form of attack will have to be performed 
at some other port and in these days no 
German or German-occupied port is safe. 
They become less safe with every succes- 
sive drain on Germany’s fighter force by 
surprise raids like those of the Liberators. 

The various branches of the Allied air 
offensive are beginning to weave them- 
selves into a neat strategical pattern. The 
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That’s the consensus of opinions expressed in the many, many letters we are constantly + 
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in the Air Force, and men and boys expecting to be i mn 
Lf by pe g to n it. There is so much to be learned about the big war 
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“DAUNTLESS” 


World’s hardest hitting 
dive bomber. Used by 
U.S. Navy and Marines. 
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Lockheed “HUDSON” Bomber 


Used with terrific effect on the Japs in the \ 
Solomons. Used for bombing, fighting and 
reconnaissance. Called ‘Old Soomerang’’ 
by British, for it usually comes back. One 
of the most popular models in the whole 
C-D line. Big 49%” 

C-D Master Kit SF- 


Grumman F4F “WILDCAT” 


Might well be called the “‘Ace of the Pacific’’ 
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Tough little fighter that really lives up to its 


name In every engagement 
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thentic Cleveland Models that no one in, or in- 
terested in, Aviation should overlook this career- 
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men who know say ‘Build Cleveland Models,” 
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Dear Jim: 
You ought to see 


the interest in motorcycles a- 
round here. When our outfit comes 
in from maneuvers the fellows all 
crowd around asking questions and 
begging rides. Believe me, our 
Club is going to have plenty of 
new riders after the war. 


These military Indians are 
noneyes They take punishment like 
reguier champs -- and they're 
casy to handle and safe, just as 
Indians have always been. Wish I 
could tell you about the new 
Indian improvements, but military 


seorecy won't let me. Regards 
to all the Club members. 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 
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ASK To SEE IT TODAY 
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AUDEL, Publishers, 49 W. 23rd St.,N.Y. 
Mall AUDELS AIRCRAFT WORKER (Price $1). If satisfac- 
tory, ! will remit $1 on its safe arrival, otherwise | will 
return the book. 
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air war over Europe and over the Atlantic 
This particular aspect of air 
warfare at sea promises to exert an in- 
fluence beyond the western 
beyond the fighting in Europe. The escort 
carrier will have still longer voyages to 
make when all the attention of the Allies 
can be directed to Japan. Their convoys 
of troopships and munitions ships will 
still need protection against submarines. 


goes well. 


waters and 


pedo-bomber. 
operationally. 
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Atlantic has produced the most important 
piece of progress in anti-submarine war- 
fare of a generation. It should have an- 
other field of exploitation in the Pacific. 

One of the strange things is that this 
contribution of the air arm to the destruc- 
tion of the submarine has come out of an 
improvised carrier and an obsolete tor- 
The combination is ideal 
The results have been ex- 





I can imagine certain circumstances in tremely good and the full tale when it 
which escort carriers might operate with comes to be told will prove to be one of 
regular Naval forces. The ordeal of the the most dramatic of the war. END 
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Complete Aereauuiiodt 
Drafting Outfit 
At No Extra Cost! 
Included with your training, at 


NO EXTRA COST, is a complete 
Aeronautical Drafting outfit. 


There is nothing else to buy. The 
low R. A. I. tuition price covers 
everything. 
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Aviation industry leaders at Ryan have proven with tested methods of instruction 
that they can and will train you thoroughly — yet quickly, in spare time. Courses are 
easy to understand and do not require higher education or special experience. 


Get Into Essential War Work Now With a Peace-Time Future 


The Aircraft industry needs Draftsmen and Engineers mow, but more important to 


you, is that they will need them for years to come, for the Big Tomorrow in Avia- 


tion. Men who today are shoe clerks, mechanics — men in ordinary routine jobs — 
will be important figures in the aircraft plants tomorrow. Why not prepare your- 


self for this opportunity — now is the time. 


Send for Free book entitied "NEW HORIZONS OF 
OPPORTUNITY." To save time, send coupon Air Mail. 
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nt “WE ARE CURIOUS” ° — 

os ; hha Troop Carrier Mission 

al ate ccisenciregeintc ca (Continued from page 52) 

ic. in Roosevelt rooms. Re- 

Lis sponses enable us to im- 

c- prove our service. air speed. First plane is off at 0800 [8 
an. —————— = | am.—Eb.], next at 0802, next at 0804, and 
r= = | so on at two-minute intervals. Elevation 
val of this new strip, which runs northeast 
X= by southwest, is 3,880. Follow the Bur- 
it lington Railroad to a point just south of 


Crawford. Parallel to and about 500 feet 


ND Q Wika Re” Rewsevelt for from the strip is a line of trees. You 
can’t miss it. Everyone is on 48-45 [ra- 


> dS frinnd Dy QUULeLe witkeul— dio wave lengths—Ed.] so you can talk 


with control or command ship as well as 


rn prater pay. uonws— with each other. However, maintain ra- 


dio discipline. 
“Now call the rolls, check crews; we’ve 


is the answer we | got the 79th, 80th, 81st, and 82nd Squad- 
| rons. Be sure everyone signs the clear- 
get most often 





ance. Any questions? All right—let’s 
go!” 

Our safety belts are on. The land- 
ing strip at Fort Robinson—one mile 
ROOMS WITH BATH FROM $4.50 long—was built by the engineers in 
. : less than six days but is as smooth as 
25% Reduction on Room the concrete at Alliance. We just taxi 
Rates to Members of the into place when the next ship circles. 
Captain Tobiason, operations officer, is | 
first to land and, sitting on the roof of 
his plane gives quick, terse orders to the | 
planes by radio as they start to come in 


=. | HOTEL ROOSEVELT | 2S 





Armed Forces. 


- MADISON AVE. AT 45th ST, NEW YORK Pi gier ge three, calls, — 46, 
ship calling tower, please repeat... 
A HILTON HOT! 
ROBERT P. WILLIFORD, C pore Seen please repeat ...take the left-hand 
Direct Entrance from Grand Central Terminal landing pattern . . . calling from auxil- 
ness ' eae , __ | iary tower ... there is an 8- to 10-mile 


crosswind to the south... 
“Number 16 on the ground at 0939.” 
As they come in one by one, the planes 
taxi onto the turf alongside the landing 
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ye and then the tractors follow under their 
own power. a 

When the work gets well under way 
Major Williams calls his officers, the pi- 
lots and the co-pilots together for an in- 
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WELDED CONNECTION 
FOR GREATER STRENGTH 


Cutaway of Littelfuse 
Extractor Post No. 1075 
for 3 AG Fuses. Overall 


length 2 44"; length from 
front of panel 214°; 


mounting hole 44". 


LITTELFUSE 


EXTRACTOR POSTS 


Littelfuse now adds 
welding of Side Termi- 


nals to inner shell for 


complete fuse extrac- No. 1075-F 
; Finger knob 

or pos >C . 

tor post protection comand. 


Terminal and shell are 
made in effect one 
piece. Proof against 
heat and severest 


Observe 


other factors for maxi- 


vibration. 


No. 
Screwdriver 
operated 
Underwriters' 


1075-S 


mum strength, dura- 
bility, and better specifications. 
performance: Fuse 

erip for full visual shock-proof inspec- 
tion; spring activated cup insuring 


continuous electrical contact. etc. 


Test samples available. Write 


LITTELFUSE Inc. 


263 Ong St., El Monte, California 
4793 Ravenswood Ave., Chicago 40, III. 








See How | Train You at Home 
to Be a RADIO Technician 


Mail coupon. Get sample lesson 
and my 64-page book ‘Win Rich 
Rewards in Radio’”"—BOTH FREE, 
The Radio repair business is boom- 
ing. Broadcasting Stations, Police 
and Aviation Radio need trained 


RADIO 
men. Knowing Radio helps get LES SON 
higher rank and pay in Army, Navy. 


Many start to make $10 a week extra fixing 
Radios in spare time soon after enrolling. Find out what 
Radio offers YOU. Mail coupon for lesson and book FREE. 


aad 





$5 to 





MR. J. E. SMITH, President, Dept. 3MY7 
National Radio Institute, Washington - 9, D. C. 
Mail me lesson and book FREE, (Write plainly.) 
p MPP TTTITITITIOTTTITTTTTITT Tee - Age 


























FLYING 





‘Mosquito’ Raid 


(Continued from page 34) 








in bright red streams and unhappily close. 

I could see one gun on a flak tower 
firing away as hard as he could at some- 
one on my right 

Now it was every man for himself. I 
picked out a tall building and went for 
it, releasing my bombs at point-blank 
range. I yanked the stick back to climb 
over a building and as I topped it the 
propeller received a direct hit. There 
was a violent explosion in front of my 
eyes and I felt something tug at my hand 
and leg but took no further notice for the 
time being—things were too hot. 

We were in a hail of tracer shells, dodg- 
ing and twisting for dear life. More bal- 
loons ahead which we missed. And now 
we were clear and I was able to survey 
the damage. 

My left hand was bleeding freely. So 
was my left leg. The plane was vibrat- 
ing considerably and I could see holes in 
the fairing immediately in front of the 
radiator. Flak had pierced a hole just aft 
of the port radiator and close to one of 
the main tanks. There were two large 
holes in the fuselage close to the throttle 
box where some fittings had been blown 
away. My interplane phone system was 
out of commission and I discovered later 
that a splinter had severed the lead wire 
just below my right earphone. The collar 
of my flying suit was also torn although I 
didn’t notice this until I got back at the 
base. 

After that one violent explosion it 
seemed a miracle that the aircraft could 
keep in the air. I was especially anxious 
about my port radiator with that hole so 
near and constantly checked the temps to 
watch for any rise. Fortunately it re- 
mained constant at 97° C. and the vibra- 
tion got no worse, so there was no need 
to feather the damaged propeller 

We were now returning individually 
and I nipped into the low clouds for 
safety, to clear the hills and avoid any flak 
that might be put up. My observer bound 
up my hand and we settled down to the 
long journey home with a frequent ap- 
prehensive glance at the engine instru- 
ments and the fuel. 

Then we ran into trouble again by en- 
tering two more defended areas. The 
second one was very hot and we were 
lucky to escape without further damage 
by means of violent evasive action com- 
bined with full throttle. 

We checked petrol and decided that we 
should have sufficient. On arrival back 
at base we discovered there was not much 
left but our worries were over now so we 
did not bother any more. Even though 
our Mosquito was badly damaged she be- 
haved magnificently throughout and a 
few days were enough to put her back in 
repair. One of the port engine’s sup- 
ports had a large hole through the mid- 
dle of it but the vital parts of the engine 
were sound. 

I had been satisfied that I got the target 
with my bombs and later one of the boys 
said he saw them go in, followed by a 
sheet of flame 100 feet high. END 
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62 CURRENT ALLIED & AXIS PLANES 
Useful, Educational, Entertaining! 
Allied & Axis Planes including Fighter, Bomber 
Transport, Cargo, etc. Heretofore produced ex- 
clusively for the U. S. Army Air Force. Because 
of the important service they perform, Fotoshop 
has received special permission to offer these 
official slides for general distribution. You get 
124 slides of 62 current planes: 62 flight views and 
62 silhouette views fhead on, side view and plan 
view}. Standard 2"x2", mounted, labeled and iden- 
tified. For all standard projectors. Set is also 

available in Strip Film. 


trams ORDER YOUR SET NOW ou 
Set of 124 Slides (62 flight views, 


Ser NEE, 6546000084660 $10.54 
ee ee NINE accccvnceeseuee< 6.20 
Rs cokccosecnevawes 6.20 
Set of 124 in Strip Film.......... 3.50 
Individual Slides.......... each 12 


(minimum order 10 slides) 
Send for list of currently available slides 


FOTOSHOP Inc. 


18 East 42nd Street, N.Y. C. Dept. 708 
Branch: 130 West 32nd Street quam 











Authentic Detailed Sketches and 
Photos of the latest official U. S$. 
and Foreign War Planes. Accurate 
sketches on heavy white vellum 
suitable for framing, 9'/2" x12!/2". 


Actual photos on glossy 

stock 23%,"x4!/,", 10¢ 
SPECIAL PACKAGE of 12 
sketches, or 12 photos $1. Sample 
sketch and photo with illustrated 
catalog listing over 1500 addition- 
al aircraft, only 25¢. Buy Now! This 
offer is for a limited time only! 
CRAFT ART CO. DEPT. FB-42 
246 Fifth Ave. N. Y. 1, N. Y. 



















still have 
a limited 
supply.Get 
yours now 
before it is 
too late. 
















| 30-day trial. Also 

groundt - 
$3-75 to tion Write for booklet 
$15.00 W. F. BELZ, INC., Opticians, 2 E. 44th St., New York 


Specialists in Fitting Shootina Glasses. 
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“Yessir, I’m 
IN A CLASS 
BY MYSELF!” 


“Yessir, that’s true! 
Ever since I enrolled 
for special training in 
Airplane Drafting 
with the International 
Correspondence Schools, I’ve been ‘in 
a class by myself.’ Because every I.C.S. 
His 


classroom is in his own home, and there 





student is really a one-man class. 


arent any slow-pokes or dunces to hold 
him back! He gets personal, individual 
instruction! 

“Maybe that’s why 
few months for many 


it takes only a 


& & 


. 5. students 


to get specialized training that ‘pays 
out’ in promotion or a fatter pay en- 


velope. As a matter of fact, a few weeks 
after I began studying, my boss noticed 
the improvement in my work — and. 
then, 
responsible job. 

“Right there’s a 
terrific shortage of trained men in the 
aviation 


since I've been given a more 


now, of course. 





’ if you're as 
smart as I think you are. 
2 -* co Cru, 
youll mark this coupon § > 
and mail it. And I don't a g 
* inet %. 
mean tomorrow! tu eo 
BOX 5846-E, SCRANTON, PENNA, 
Explain fully about your course marked X 


OO AIR PILOT 
AVIATION MECHANIC 




























LJ AIRPLANE MAINTENANCE 
LJ AVIATION ENGINES 
= AVIATOR 
L) AIRPLANE DRAFTING 
BLUEPRINT READING 
O ELECTRIC WELDING 
L] FUNDAMENTALS OF 
AERONAUTICAL ENGINEERING 
OO SHEET METAL WORK 
TECHNICAL AND INDUSTRIAL COURSES 
©D Air Brake O Mechanical Drafting 
Cj Air Conditioning O Mechanical Engineering 
irplane Drafting 0D Navigation 
) Architectural Drafting ") Patternmaking Plumbing 
] Architecture ( Boilermaking 0 Practical Telephony 
} Auto Engine Tune-up 0D Public Works Engineering 
0D Auto Technician 2 Aviation (2) Radio Operating 
0D Bridge Engineering oO dio Servicing 
© Building | atimating O . Engineering 
_) Chemistry 0 Coal Mining 0 t. Section Foreman 
} Civil Engineering ) R. R. Signalman 
0 Concrete Engineering Reading Blueprints 
2 Contracting and Building Refrigeration 
0 Cotton Manufacturing (J Sheet Metal Work 
0 Diesel Engines }) Ship Drafting 
0 rical Drafting 0 Shipfitting 
O rical Engineering 0 Shop Practice 
oO etric Lighting OC) Steam Electric 
O Foundryman () Heating DO Steam Engines 
OD Heat Treatment of Metals O Structural Dra 
O Highway Engineering 0 Structural Eng ne 
O House Planning Machinist 0 Surveying an t Mapping 
C) industrial Metallurgy 0 Telegraph Engineering 
0 Locomotive Engineer 0 Textile Designing 
O Managing Men at Work O) Welding, Electric and Gas 
0 Marine Engines 0 Woolen Manufacturing 
NOM .cccccessceseee . orececescess Ave. 
Address. 
City.. esecees we s 
Present Position....... ° 
Canadian residents send coupon to the International Cor- 
respondence Schools Canadian, Limited, Montreal, Canada 
British residents send coupon to 1.C.8., 71 Kingsway, 


London, W. C. 2, England. 

















SOMETHING NEW . 
AIR NAVIGATOR LOG BOOK 


At last available to all siray n 
our new Air Navigator’s Log Boo I 
the Celestial Air Nay 
oceanic flights—or for 
“dead reckoning” 1 
the ‘“‘Navigator’s Log Book”’ will p ‘ 
a permanent record of your navigationa 
flights. Handsome blue leatherette« 
letters (full pocket size) only $2 

U.S. ARMY TYPE E- 6B NAVIGATION cOM- 
PUTER (shown in i 

$10.00. 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 


RADIO and INSTRUMENT FLYING: 
By Charles A. Zweng, Instruct¢ 

Air Corps. New 1941 Edition covering 
new important material Written esp 
cially to prepare the pilot for g 
ment examination for ‘‘instrument 
ing."’ Radio-Telephons Permit includ 
with Meteorology, Radio-Orientation 
let-down, off-course and alternate air 
port problems. Only $4.00, postpai 
FLIGHT INSTRUCTOR: A new text ering 
the scope of the written examination f lig 
instructor rating New authenti Multipl 
Choice questions with answers included, $3.00 
postpaid, or C.0.D 

CELESTIAL RAVIGATION complet 

ment consisting of, Ai vigation Note B 
and Navigation 
Navigation, Air . ‘ sine 
Book, and Illynes Star Chart, all 6 
$11.75 postpaid or C.0.D 
AERONAUTICAL TRAINING. 
1942 edition. For the first time 
sections containing Private P ar 
mercial Pilot ‘‘Multiple Choice Exar i 
Makes your government test easy $3.00 post 
paid or C.0.D. 

GROUND INSTRUCTOR. Written for 
dent preparing for “Ground Instruc 
ing.”” Excellent for class work. Covers N 
gation, Meteorology, Aircraft and TI 
Flight Engines ane Civil Air Reg 
$3.00 postpaid or C.0.D 




















GROUND maraucten RATING. Off the 
press November Ist Contains Multiple 
Choice” 


examinations on Navigatior Mete 











orology, Aircraft and Theory gl Er 
gines and CAR Nomenclature tior 
dictionary in back of It’s 7 id 
ferent. Something y cannot afford to | 
without. $3.00 postpaid Or it be 7 


chased in combination witl Ground Instruc 
tor” for $5.00 
AIRPLANE and ENGINE ECE AINeS Ex 


inations, New authentic Qu 300k 1 





the new Multiple Choice ination 
illustrated with necessary agrams. Used } 
Lockheed, Douglas, Northrup, Ry é t 
standing schools. Why fail Only $3.4 


both examinations, and CAR 
AIR NAVIGATION (Gold Medal Ed 
cludes meteorology Just Published. $3.50 


METEOROLOGY FOR PILOTS by Lt 
Halpine. 75 





Only $2.75 postpaid 


AIR TRANSPORT NAVIGATION. A new and 
important book by Redpath & Coburt Or 
$4.50 postpaid or C.0.D 


PAN AMERICAN NAVIGATION 
SERVICE 


12021 Ventura Bivd. 
N. Hollywood, Cal. 
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RATE: 8c PER WORD 


FIRST 15 WORDS $1.00 





AIRPLANES FOR SALE 





USED Airplanes $185 up. Send 25c for new Fall 
War-Bargain Directory just out giving locations, 
owners’ price and address Used Aircraft Direc- 
tory, Athens, Ol 





AIRPLANES WANTED 














IF y iny type Airplane for sale, please 
wl r. mission or selling charge 
Aire Athens, Ohio 
AVIATION EQUIPMENT 
[ S. NAVY Reject (Mae West style) Aviators’ 
Lite Jacket U. S. Army Air Corps Reject 
Safety t U. S. Army Air Corps Reject 
é 





d $15.00, U. S. Navy Air 
(Sheep-skin lined—S$17.00, 
S. Army <A Corps Reject Helmets (with or 








without chin-cup), U. S. Navy <Air Corps Reject 
Helmets (with Or without chin-cup) Summer weight 
$3.00, Winter kin lined)—$5.00 
{ Ss Army <A Flyers’ Mittens 
(L bkin lined Army <Air Corps 
Reject Tool-« ry 2.50, Airplane Cloth 
by the yard neé (Sample on request), 
’ Aviat Met Vhite Cover-alls, Best 
lit $4.00, I rine Corps Rain Coats 
$6.00, Poplir \ Jacket”—$9.50, U. S 
Navy Reject Whit Wool Blankets—$6.95 
U. S. Navy Reject Oil-skin 2 piece Suits 
$6.50, U .S. Na sath T $6.00, 
U. S. Army Reje Mer wks—doz 
$3.00, U. S. A ( 7 Wool 
Socks—doz, $4.00 Art Reject 
100 We Ss "ihe S. Navy 
Reject Arm-} Wad ts S. Navy 
Reject Rubberized ¢ inde 2-piece 
Pants & Hooded Jacket) $12.00 ) fas aetna! 
Equipment, ¢ ercial Square, East Weymouth 
Mass 





AVIATION SUPPLIES 





ry Stocks—Our 
8 :00x4 Smooth 
3.25. All sizes stocked 6 :50x10, 
Re eeu ir 8.00-10.00 Smooth 
1x2 Solid Tailwheels $1.45 
deliveries. New reliable 
"Peeoaiters. B.G. & Cham- 


specials 6 :00x6 
2-ply $8.75, 














pion rm irk Plugs, Storage Batteries, Windshield 
Pyralin, Scott Tailwheel Assemblies, Shockcord 
Rings and Cover Bob Trader—<Aero Supply, 
Municipal Airport, Pittsburgh, Penna 

BOOKS 
AIRCRAFT & ENGINE MECHANIC MANUAL 


just off the press—contains typical new examina- 

ti ms. Prepare for your rating. Only $3.00, post- 
id or €.0.D Quiz System, 12021 Ventura 

Bly 1 N. Hollywood, Calif. 

COMMERCIAL and Private Pilots. New typical 

“Multiple Choice’ examinations are included in 


“Aeronautical Training’ just published only 

$3.00 postpaid or C.0.D Quiz System, 12021 

Ventura Blvd N. Hollywood, Calif 

GROUND Instructors At last, what you have 

needed These three books prepare you for all 
tings Ground Instructor” a basic text. $3.00 








round ” all in multiple choice 
prepare you for the govern- 
Air Navigation Note Book” 
f erce Navigation Plotter De- 
ft xe $4.00. Quiz System, 12021 Ventura Blvd.. 
N. Hollywood, Calif 

PILOTS Meteorology New text by Lt. Comdr. 
Halpine; an important book for pilot or Instruc- 
tor. Only $3.00 sstpaid or C.0.D. Quiz System, 
12°21 Ventura Blvd., N. Hollywood, Calif. 

U. 8S. Coast and Geodetic Navigation Computer. 
Solves time, ed, distance and drift. With In- 
structions ; only $3.00 Quiz System, 12021 Ven- 
tura Blvd., N. Hollywood, Calif 











FLIGHT Ins 1942 edition—with new ‘‘Mul- 
tiple Choice cal Examinations.” Load Factor 
problems with solutions Important information 
you must know. Only $3.00, postpaid or C.O.D. 


Quiz System, 12021 Ventura Blvd., N. Hollywood, 
Calif 

RADIO-TELEPHONE Permit. Complete authentic 
government examinations fully covered in ‘Radio 
& Insti ent Flying’’ by Charles A. Zweng. This 
latest book prepares you for Instrument Rating 

I Scary fe Airline and Ferry Command. Only 
$41.00, postpaid or C.0.D Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 


AIR TRANSPORT NAVIGATION—just published 
by Redpath & Coburn. 612 pages, splendidly illus- 
trated, handsomely bound. A timely aviation text 
only $4.50 postpaid or C.0.D. PHYSICS (U. S 
Naval Academy Edition). A timely book for every 
aviation student and potential officer. 954 pa S 
illustrated and handsomely bound Only $5.50 
postpaid or C.0.D. Pan American Navigation Ser- 
vice, 12021 Ventura Blvd., N. Hollywood, Calif 
o¢ BUYS back-dated magazines. Foreign, domes- 
tic, aris Catalogs 10c Cicerone’s Magazines, 
863 First Avenue, New York (17), N. Y 
SIMPLIFIED instrument flying—Takes the head- 
aches out of blind flying. Complete, illustrated 
book by Major Creighton Mackey, only $1. Air- 
craft Directory, Athens, Ohio 
ENGINES, Planes, hundreds of Hobby Items. Cata- 
log25c. G.H.Q., Dept. Pt, 40 E. 21 St.,N. Y.10,N.¥Y 
GRIND drills factory accuracy Used by leading 
aircraft factories Free particulars Clinton 
Kellogg, Burbank, California 
FREE! Fall ‘‘Guaranteed Barg ain Catalog ” feat- 
uring thousands uns and ‘Hard to-get’ " items ; 
send 25¢ (refunded with first order) for handling 
sts SWAP guns and ammunitions, or GET 
CASH (Name your own price.) We pay MORE, 
sell for LESS, because we handle thousands upon 
thousands of new and used guns from $5 to 
$1000.00 All models, gauges, calibers, makes 
We also buy, sell or trade Ammunition, Reels, 
Rods, Outboards, Binoculars, Cameras, Watches 
Write, describing what you have to trade, or sell 
for cash! Money Back Guarantee,” backed by 
*S years’ fair dealing. Klein’s Sporting Goods, 
Milton Klein, Pres.,502WV South Halsted, Chicago 
SEND $1.00 for large photographic cuts showing 
Midgets racing cars speed boats, speed equipment, 
Quick change gear boxes for Midgets, Dual Mani- 
folds for the 60 V 8 and 85 and Mercury High 
speed camshafts overdrive for 225 class hydro- 
planes and price sheet t & R Mfg. Co., Robert 
M. Roof, Box 546, Anderson, Indiana, U.S.A. 
WARPLANE photographs. Specimen and list 
(1,000 titles), send 25c Real Photographs, Ltd 
Southport. England 
AERIAL Cameras—-How to Make and Use Them. 
Complete illustrated 70-page book only $1.00. Air- 
craft Directory, Athens, Ohio 
QUALIFY as Airplane & Engine Mechanic. 1943 
texts prepare you for A & E rating (license) exam 
Covers all phases required mechanical work, dia- 















grams and latest Civil Air Regulations. Author 
holds A & E Certificate plus Aeronautical En- 
gineering De ‘ Aircraft text $1.50 Engine 


text $1.50. Combination $2.50 
Flight Pre Box 101-A, Edwardsville, Illinois 
500 AVIATION Questions correctly answered— 
$1.00 Agents wanted Tuck Publishers. 73 S. 
Shirley, Pontiac. Mich 


Postpaid or C.0.D 





INSTRUCTION 





CORRESPONDENCE Courses and _ self-instruction 


books, slightly used. Sold. Rented. Exchanged 
All Subjects. Satisfaction guaranteed. Cash paid 
for used courses Complete details and 84-page 
illustrated bargain catalog FREE Write Nelson 


Company, 321 S. Wabash, Dept. L237, Chicago 
COMMERCIAL PILOTS—war training programs 
need you—prepare with us for your Commercial 
rating Regular Commercial Course $75.00. Re- 
fresher course $25.00 Pan American oe ty 
Service, 12021 Ventura Blvd., N. Hollywood, Calif 
PASS CAA Examinations! Simplified home =< 
course prepares you for written exam for Private 
Pilot Certificate All your questions answered 
Set your own pact tates reasonable Write to- 
day. Wisconsin Aeronautical Institute, 1522 Flett 
Ave., Racin_, Wis 





MISCELLANEOUS 





REAL Photographs (Not Imitations) of the “Ty- 
phoon,” “Mosquito,” “Thunderbolt,” and big 40- 
page illustrated catalogue of latest Allied and 
enemy fighters and bombers (including Japanese), 
all for 25c, post free Aeroplane Photo Supply, 
tox 195, Toronto, Canada 

BUILD your own famous BG6 single place utility 
glider or BG8, 2 place training sailplane from 
government certificated plans. Designed for Winch 
auto or airplane tow Complete plans and speci- 
fications are now available to homebuilders, 
schools, and colleges Many of these gliders are 
now flying and both types have been successfully 
used by the army airforces, colleges and high 
schools. We also can supply some aircraft material 
and parts Send 10 cents for illustrated circu- 
lar Briegleb Glider Company, Van Nuys, Calif 





REPLY TO BOX NUMBERS 


540 North Michigan Avenue, Chicago. 
where city and state are shown. 


c/o FLYING, 


This does not apply to Box Numbers 
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WANTED—MISCELLANEOUS 





RUBBLE Sextant wanted by Celestial Navigation 
instructor 
rash price 


CASH in on your Aviation Ideas! 
utable organization will manufacture and marbet 
additional worthwhile lines of aviation parts, gad- 
gets, instruments, 
ented or not. 
purchase. or royalty basis, whichever you prefer 
Write full particulars for quick action Box 8. 
FLYING 


Prefer Link, Pioneer, etc. Pay fair 
Write or wire. Lee, 450 South Car- 
elo, Pasadena, California 


~ National, rep- 


accessories, etc., whether pet- 
Exclusive selling rights, outright 





PATENTS 








PATENTS: Low Cost. Book and advice free. L 
” 


748-M Merlin Bldg 


your Good Ideas! Send me your simple 

model Free confidential advice—lit- 
Nachek, Registered Patent Attorney- 
$4 Broadway, New York City 









Randolph, Dept Washington, D .C 
*ATENTS Secured Two valuable booklets sent 
free. Write immediately. Victor J. Evans & Co., 

, Washington, D. C 








SITUATIONS WANTED 





ing manuals, trade publicity articles, booklets, bul- 


le 
FLYING 


TECHNICAL Writer and editor will prepare train 


tins for manufacturers. Fee basis only Prompt 
Y professional writing service. Inquire for 
tails and samples of my work tox 216, % 


ective 








FLYING 


THE BABY SHARK 
Newest ‘‘G”’ Line Sensation 
Designed for all 


G LINE F YING 


Class 
Motors. the B. 
SHARK at ° 
di speeds from 50 te 
75 M.P.H. Am 
ble Fl 
PLETE KIT. 


e _ COMP’ 
~ seerourare aren | Only, $1.98 
> UNDER FULL COD own oe For 
VICTOR STANZEL & CO. 
Schulenbure. Depot. P. Texas 








HOME FLYING LESSONS 
for everybody — by 
GENE MAY 


TEST PILOT 


Lessons in fun-to-study form, Fif special illustra- 
ibjects include Avlmation,. ‘Plar & Controls 
Pattern, Maneuvers, Instrume nis, Night_ Fly- 
ar Meteorology. 
— ——— with positive 
fuarant end one dollar to: 


Gene Wav. tallibucta Bide. Los Angeles14, 








[AUTOMOBILE RACING BOOK 





Fitth Well 
Edition illustrated 
(Revised 








rack, cha: a eal 








¢ care, + chesals and bodies, to epee. 

up ord V8 oars and rebuil F and B engines, World's record 
care described. Official AAA midget rules and international formula. 
D. Money back if not cuteness 
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Powerful Vision—6 Mile Range 





6-POWER TELESCOPE $2.49 


Sostast for tting ative. planes; watching spording 
even peopl e, birds, <, Genuine black life-time 
lastic eyepieces with “Sclentincally-groued 33 mm. 
ens. Objects 600 yards away appear as 100 yds. 

mpie to focus on bot moving and sta- 
tionary objects. 15 — FREE ITAL f not fully 
satish 


isfied, return for ‘und. =p NO MONEY. Just 
j pay postman $2.49 a few cen tage on * deliv- 
| ery Don't wait—production of ,? escopes may he 


curtailed as it has been on binoculars. 
VOGUE TELESCOPE Co. 


7759 S. Halsted Dept. B-313 Chicago 














DEGREE IN 
27 MONTHS 


ENGINEERING 


Courses in Aeronautical, Chemical, Civil, Electri- 





cal, Mechanical and Radio Engineering. One year 
courses in Radio and Drafting. Approved by C.A.A. 
rep courses, no added cost. Low rat« Large in 
dustrial center. — board. Enrer Dec., Mar 
June, Sept Cata 

INDIANA TECHNICAL COLLEGE 
119 E. Washington Bivd., Fort Wayne, ind 
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POPULAR AVIATION for Coueee, 1943, featuring 
silhouettes and data from FLYING is available at 
10c per copy Send your request to Circulation 
Department, Popular Aviation, 540 North Michigan 
Avenue, Chicago 11, Illinois 

















Flight 


Instructor 
, Roviees 


dit 
by CHARLES A. 
ZWENG 


Author of 
“Radio & Instrument Flying,” Etc. 
This important new book, just off the 








' will prove invaluable to the Instructor 

, as well a his All maneuvers are 
fully covered series of 
eights’’ and * show wn. New fea- 
tures includ ne nd ‘*Methods 
of Grading Other new sections cover the new typi 
cal ‘‘multiple examinations given for ‘‘flight 
instructor rating.’” Hlandsomely bound in Blue Leath 
erette with gold letters Price $4.00, postpaid or 
C.0.D. 


NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Air 


ATK NAVIGA 
TION TEXT 
with Dept. of 
Commere 
Navigation 
Mlotte Neces- 
sary for Cross- 
mites ! hits 
und for Com- 
ialand In 
strument rating 


examinations 
Difficult radius 
of action, Off 
course and al- 
ternate airport 


problems plot- 
ted and solu- 
ions given ip 

imple un- 
lerstandable 
ethod similar 





. 
. Plotter con- 
Combination only $4.00 


handsome red leatherette with gold letters 
tained in patent cover pocket 
postpaid or C.0.D 


SOMETHING NEW—AIR NAVIGATOR'S LOG BOOK 


At las . » available to all 
airr —¥ is our new Air Navi- 
> gator’s Li Book. For the 
Celestial Rix Navigator on 
trans-oceanic flights—or for 
ll pilots making dead 
na ae cross 
country. = vigator's 


e “Ni 
of Book" will provide a 
permanent record of your 
navigational flights. 
some blue 
rold letters (full pocket 
size). Only $2.00 postpaid. 





12021 Ventura Boulevard 





mad 


“ae 
CHARLES A. ZWENG 
Formerly Instructor U.S. Army Air Corps 
Gives you personal Instruction 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 


RADIO and INSTRUMENT FLYING: By Charlies 
A. Zweng, Instructor, U. S. Air Corps. New 
1941 Edition covering new important material. 
Written especially to prepare the pilot for gov- 
ernment examination for “instrument rating.” 
Radio-Telephone Permit included with Meteor- 





ology, Radio-Orientation, let-down, off-course 
and alternate airport problems Only $4.00, 
postpaid 

FLIGHT INSTRUCTOR: A new text covering the scope 
of the written examination for flight instructor rating. 
New authentic Multiple Choice questions with answers 
included, $3.00, postpaid. or ¢ 0.D 

CELESTIAL NAVIGATION—complete equipment consist- 


ing of, Air Navigation Note ur gation Plotter, 
Simplified Celestial Navig ation Air Almani uc, Line of 
Position Book, and Illynes Star Chart, all 6 items only 
$11.75 postpaid or C.0.D 

AERONAUTICAL TRAINING New 











1942 edi- 
tion. For the first time shows se stions con- 
taining Private Pilot a Com —_ ot ‘Multiple 
Choice | Examinations. Makes u government test 
easy. .00 postnaid or C.0.D 


GROUND INSTRUCTOR. Written for the student pre- 
paring tor **Ground Instructor Rating.” Excellent for 
class work. oe Nav ion, (= AN 
and Theory of eht. Engines and Civil 
tions. $3.00 Ha.’ or €.0.D. 
GROUND INSTRUCTOR RATING. Off the press Novem- 
Contains **Multiple Choice’’ examinations on 
Navigation, Meteorology, Aircraft and Theory of Flight, 
Engines and CAR, Nomenclature and aviation dictionary 
in back of book. t's new and different Something 
you cannot afford to be without $3.00 postpaid. Or 
purchased in combination with ‘*Ground In- 
structor’’ for $5.00. 
AIRPLANE and ENGINE MECHANICS: Examinations 
New authentic Quizz 8 how covers the new Multiple 
Choice Nee oe fu illustrated with necessary 
by Loc kneed, Douglas, Northrup, Ryan 
nding schools Why fail? niy $3.00 for 
both examinations. and CA 
AiR NAVIGATION ‘Gold Medal Edition) includes me- 
teorol Just Published. £3.5 
m LOGY FOR PILOTS by Lt. Comdr. Halpine 
Only $2.75 postpaid. 
NEW E-68 DALTON NAVIGATION COMPUTER, $10.00. 





cr 
ir Regula: 








PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


(AFFILIATE PAN-AMERICAN NAVIGATION SERVICE) 
offers the student 


CELESTIAL AIR NAVIGATION—This important field of 
Aviation has developed rapidly during the past year. 
Since the be ginning of the second world war it has been 
apparent to the government that a critical shortage of air 
navigators existed. Immediately after ° 
» marking the actual beginning of the world war for 
the United States. the 
field and on navi 
and instructors. Airlines establishece Transition Schools 
for the purpose of practical advanced training. Former 
ap of “Pan American College of Celestial Air Navi- 
gatio n in various quarters of the world. Some 
are ferrying ‘bombers to Engiand and allied countries 
others are instructing in the Army Air Corps or with 
Transition Schools for advanced training Never before 
has a ge of the air offered such op sportunitics as 
the_preser 
THE CELESTIAL COURSE— This corse is under the per- 
qones supervision of Charlie A. Zweng, recognized au- 
ority on tavigation and former Instructor in the 
Air Cc orps. 
wigation Equipment. including Aircraft Seusanep. is 
under. nthe. ga supervision of Lt. Comdr. P. H. 
J. B .. 2 outstanding American one British 
poe 4, a ele stiai Air Navigation, auth Alr 
Navigation’ (Go ld Medal Edition) and’ “‘Alr Navigation” 
(British Enpite Edition). 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


12021 Ventura Bivd North Hollywood, Calif. 

















THE NEW “LINK” OCTANT 


“Bubble type" : ~ Ry 2 -* celestial Navigation 
ce $262.50. 


Equipment Powers for the Student 
Beginning Study of Celestial Navigation: 


Air - “+ agoapent Note look with Navigation 
'Plo eee eset eeseserscees eee : 
Simp Sthe i Celestial 
American Air Almanac. 
Line of Sosttien Book 

Illynes Star Chart 


$ 4.00 
3 ou 













PAN-AMERICAN NAVIGATION SERVICE 
NORTH HOLLYWOOD, CALIF. 
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Copyright 1943 by Culver Aircraft Corp Vd 
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“Though you have never seen him I’m sure you would : 
know he was yours. He is right here by me now and as : ! 
; ‘ ; i 
I look at his blue eyes and brown hair I can just see 1 j 
, ‘ > oe i 
you over and over again. You'll be so proud of him ' 
and that blessed day of reunion when you will see him ; i 
is worth waiting for!” 
i | 
oO w (ulver Victor 
Though you cannot see the new ( Victory ' FREE 
Model until the war is won, either, we know yox will : Packet of beautifully illus- 1 
‘ - trated ‘‘Worth Waitin 
be thrilled to own and to fly it— to take long cross- : For” pueniale: . 
country trips in it. Culver, too, is Worth Waiting For! ' 
: CULVER AIRCRAFT CORPORATION i 
CULVER AIRCRAFT CORPORATION | cick ichi 
1 Culver Airport, Wichita, Kansas j 
CULVER AIRPORT...WICHITA, KANSAS ! — Please send me yourFREE PACKET =} 
! of illustrated postcards. I 
UNDER CONTRACT TO THE U.S. ARMY AIR CORPS : __ I want to be among the first to receive , 
AND THE U. S. NAVY \ specific information about the (u/ver , 
i Victory Models as soon as it can be ! 
1 released. ! 
r I (am—am not) a pilot. ; 
: Name | 
i Address. - 
City : sate Saar , 
i i 
i I 


Printed in U. S. A. 
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Picture yourself in command of the famous Liberator that 
flies Winston Churchill and other high ranking British gov- 
ernmer.t officials to all parte of the world. Here's a task 
weighted with great responsibility — the life of an Empire 


leader entrusted to a single individual. 


This task has been assigned, for several years, to a Com- 


mander who trained for aviation Leadership at Parks. 
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4 short time ago a flight of 40 twin-engine U. S. Army planes 
came to Parks Airport IJ from Mississippi. ed were “flying 
laboratories” for advanced students in navigation, training 
student navigators to guide supply and battle planes to our 
most distant outposts and enemy objectives. 

In command of the entire flight was a young U. S. Army 
Air Forces Captain. His preparation for Leadership in avia- 
tion was his 96-week course in Operations at Parka. 





A phenomenal plane is in production in one of the South- 
west's largest factories. In armament, firepower, bomb carry- 
ing capacity, and range, it exceeds any craft yet put into 
production. 

Designed to carry the War to the heart of Japan — to fly 
thousands of miles over vast ocean stretches, it is essential 
that the power plant installations be perfect. Supervising the 
installation of these mighty engines is a young man whose 
preparation was Parks training for Leadership. 








When the Army called upon the airlines to establish round- 
the-world transportation with maximum speed, a young man 
hurried to the British Isles to set up maintenance bases. He 
was assistant superintendent of maintenance for an airline 
that employs thousands of people and transports thousands 
of tons of freight across the Atlantic. 

Five years ago he successfully completed Parks Mainte- 
nance Engineering Cpurse in preparation for his present 
position of Leadership. 


is Is What 


PARKS LEADERSHIP 


(an 


¥> too, can win a place of Leadership in the rapidly 


developing Air Age of tomorrow. 


Two brothers, starting without funds, but with the advantage 
of Parks Leadership Training, fortified with vision, determina- 
tion, tireless energy, and sound business judgment, now 
operate their own airplane parts factory employing well 
over 2,000 people. 

That's a long way to go in eight years, but in Aviation it 
has been proven possible time and time again. Especially can 
it be accomplished by those who have their objective clearly 
in view and are strengthened by Parks Leadership Training. 








At two great training stations that annually take thousands of 
U.S. Army Air Force Cadets for primary flight training are two 
young men in their twenties, in charge of all operations. Each 
holds the title of Vice-President and General Manager. 
They are making a substantial contribution to the War 
Effort because of their knowledge of aviation and capacity 
for Leadership. Both ———- for Leadership at Parks and 
One was awarded his 
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Mean to 


You 


At Parks Air College you'll find a program of higher edu- 








cation geared to the exacting requirements of aviation. In 
shop, laboratory, class room. on the flight line, and on the 
athletic field, the entire Parks program is guided by the 
highest ideals. Each faculty member is a keen student of 
aviation, particularly so in his own field. 

All personnel and facilities are devoted to the single 
purpose of equipping you for Leadership in the branch of 
aviation which you select. 

You'll find complete information concerning Parks in the 
64-page catalog. It is free and will be sent upon request. 
Simply mail the coupon or a postcard today. 


PARKS AIR COLLEGE 


East St. Louis, Illinois 


Just as the men sketched on this page and many other 
hundreds of Parks graduates are today in positions of 
Leadership and moving forward to greater responsibilities, 
you, too, can achieve the recognition in aviation that 
you want. 

Parks Air College offers you Leadership Training that has 
proven its practical value te graduates for more than six- 
teen years—in four fields — Professional Piloting, Air- 


line Operations, Maintenance Engineering, and Aeronau- 
tical Engineering. 








Section F-12 | 





PARKS RECOGNITION 
PARKS AIR COLLEGE was founded August 1, 1927. 
Has enjoyed full Federal approval longer than any other aviation school. 


Is accredited in its Aeronautical Engineering School by the Illinois Super- 
intendent of Public Instruction. 


PARKS AIR COLLEGE 
East St. Louis, Illinois 


Please send me the Parks 64-page catalog 
giving complete details of the courses 


Be included, since 1938, in The Directory of Colleges and Universities, issued offered im commercial aviation training. 


by the United States Office of Education. 


Has a capacity for enrollment of 300 commercial aviation students, 
detachments of U. S. A. Air Forces Aviation Cadets. 


Has its own airport with a school plant of 25 buildings devoted to school 
purposes entirely, also a group of fields for military flight training. 

Hasa faculty of 104, each especially qualified for his particular field of instruction. 
Open to high school graduates with a ranking in the upper two-thirds of their classes. 


also 


i be . cits ‘ e Age 
Enroliment limited 

to Male Students. 
Winer Term begins 
penaery 5. 8, 1944. 


27, Toe City... 2 dg Sao seate 
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From east to west and north to south in our own 
country; from Alaska, Hawaii, Cuba, Puerto Rico, 
Canada, China, India, Turkey, Central America, 
South America and other friendly allied countries; 
ambitious young men come to CURTISS-WRIGHT 
TECHNICAL INSTITUTE. 


These air-minded civilian students; college men, 
high school graduates, men from cities, men from 
farms, men from all walks of life; enroll at this most 
distinguished school of aeronautics for one purpose 

. . to prepare themselves for greater contribution 
to our war effort and at the same time for a lifetime 
career in after-the-war aviation. 


This enrollment from world- 
wide sources is significant. 
CURTISS-WRIGHT TECHNI- 
CAL INSTITUTE, one of the 
oldest and most progressive 
aeronautical schools, located 
in the heart of Southern Cali- 
fornia’s giant aircraft indus- 
try, is recognized the world 
over as an institution offer- 
ing the highest type of Spe- 
cialized Aviation Mechanical 
and Aeronautical Engineering 
Training available. 


FLYING 
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Since the founding of this Institute in 1929 its object 
has been to prepare young men to advance in Avia- 
tion, to the highest position of responsibility and 
make money for them. Today, this training still 
being available to civilians, is doubly valuable be- 
cause it not only prepares them for a lifetime career 
but for service in the Air Forces as well. 


This specialized modern up-to-the-minute training 
has been proven by the success of thousands of 
CURTISS-WRIGHT TECHNICAL INSTITUTE grad- 
uates in all phases of aviation activity, both civil and 
military. All with exceptional value to the war effort. 


The high standing of CURTISS-WRIGHT TECHNI- 
CAL INSTITUTE is indicated by Mr. Donald Doug- 
las, President of the great Douglas Aircraft Company, 
in choosing this school for his own son’‘s training. In 
addition, this school was selected to train Army Air 
Force mechanics by our government in 1939, long 
before the war. 


CURTISS-WRIGHT TECHNICAL INSTITUTE knows 
how to train men successfully. What it has done 
for its thousands of graduates it can do for you. But 
you must ACT NOW. Don’t delay. .. . Send coupon 
TODAY. 


Offering specialized and proven training in Aeronautical Engineering and Master Aviation Mechanics 


NO FLYING INVOLVED 














BE WiSE—PROTECT YOUR FUTURE 


THIS TOWER OVERLOOKS AVIATION’S MOST DISTIN@UISHED SCHOOL OF AERONAUTICS 


CURTISS 
TECHMICAL, 


WRIGHT 


Contractor ts the U. &. Army Air Corps 





JOIN THE U. S. AIR FORCES 


INSTITUTE 


GRAND CENTRAL AIR TERMINAL, 1225 AIRWAY, GLENDALE (LOS ANGELES) CALIF. 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT IN 1829 


WITEOST COST GR GRUGATION SEND ME FULL INFORMATION AND CATALOG Gm TRE COURSE CRICKID Grew 
CO AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 
O SPECIALIZED ENGINE COURSE 
O SPECIALIZED AIRPLANE COURSE 
(0 POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
C) SPECIALIZED AIRCRAFT SHEET METAL COURSE 
() AERONAUTICAL DRAFTING COURSE, HOME STUDY 

(0 AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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ADDRESS 
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WATE OF BIRTH 





























HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 


1. By constructing subassembl: 


to manufacturers’ specification 


2. By designing part 

types of airplanes. 

3. By re-engineering part 
mass production. 

4. By extending our research fa- 
cilities to aid the solution of an) 
design or engineering proble m 


5. By building complete air- 
planes and airships. 
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Shadowgraph 


RCA aircraft radio transmitters are precision instruments 
—and are made as such. 

For example, the grooves on the ceramic forms on which 
certain coils are wound must be exceedingly accurate— 
because even minute deviations will affect the length of 
the wire and alter the coil inductance. Yet, because of 
warping when the ceramic mat: rial is fired, such deviations 
can occur. Hence, every form must be carefully checked 
by means that reveal the slightest irregularity in the 
grooves. Only forms that pass this test can be accepted 
for quantity production. 

RCA has solved this problem by developing a special 
application of the Shadowgraph to project an enlarged 
image of each coil on a ground glass screen on which is 


engraved a standard groove outline. Sharply defined 


RCA AVIATION RADIO 


against this outline, any imperfection in the groove profile 
becomes conspicuous—and rejection follows. 

That is one of many reasons why an aircraft operator 
when he sets up his RCA transmitter can be confident that 
its calibration chart or curve is accurate. Other precision 
parts of RCA aircraft radio equipment are likewise accu- 
rately checked by similar Shadowgraph procedure. 

All of which is but another step in the long, rigid RCA 
routine which contributes so largely to RCA aircraft radio 
operating precision and dependability in military and 
transport planes. Radio Apparatus Division, Radio Cor- 
poration of America, Camden, N. J. 

TUNE IN ‘“WHAT’S NEW?” 
Radio Corporation of America’s great new show, 
Saturday nights, 7 to 8, E. W. T., Blue Network. 
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Affection 


As you read story after story about Boeing 
Flying Fortresses,* one thing is apt to 
impress you above all else . . . and that 
is the deep-rooted affection which For- 
tress crews have for the sturdy ships 
which bring them back to their bases, 
time and again, from fierce battles with 
the enemy forces. 

Consider the case of the Fortress 
which fought off half a hundred Nazis 
for twenty minutes and then limped 
home with her left wing severely dam- 
aged, her inboard engine dead, and more 
bullet holes in her tough hide. 
At the height of the action the skipper 


than 200¢ 
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told his crew they could jump. “Sorry, 
sir,” they called back over the inter- 
phone, “we're too busy shooting down 


Focke-Wulfs.” 


Or this, by another pilot: “We were 
traveling between 400 and 450 miles 
an hour. According to the slide rules, 
there was no chance of our pulling out 
of the dive. But we were goners if we 
didn’t try. There were tearing noises; 
the bombs were crashing through the 
bottom. Then the Fortress came up level, 
and the wings were still with us! She's a 
great ship, and you know what I mean 
when I say Great!” 


Back of stories like these, and the 
plane that inspires them, there must be 
designing and engineering and manufac- 
turing skills of high degree. The Boeing 
engineering staff numbers over 3000 and 
includes men with experience in more 
than 25 distinct fields . . . structural, 
electrical, hydraulic, acoustical, metallur- 
gical and many others. 


Boeing products have consistently met 
or exceeded all claims made for them. 
True today, it will likewise be true to- 
morrow . . . if it's “Built by Boeing” it's 
bound to be good. 


DESIGNERS OF THE FLYING FORTRESS +* THE STRATOLINER © PAN AMERICAN CLIPPERS BOE ING 


ARE REGISTERED BOEING TRADE-MARKS 


+ 
THE TERMS FLYING FORTRESS** AND 


STRATOLINER 










Here we are in trouble again! 

It started when we gave our type- 
writer to the Government (one of 
the big ones they needed) and got a 
dinky little machine of JN-4 vintage. 

Our old typewriter was a wonder- 
ful machine. It wrote the Perch, 
answered our mail, checked Brain- 
twister answers, cleaned the office at 
night. All we ever did for it was 
change its Gulfpride periodically. 
(Yes, of course it had a crankcase!) 

But the new (?) one falls off into 
a flat spin every time we rev it up. 
In August, it credited J. B. Cunning- 
ham of Reno, Nev., fora Braintwister 
which was really by Donald Peer of 
Reno (he’s a Ground Instructor). 

What’s more, it didn’t check the 
answer to Peer’s Braintwister. If it 
had, it would have discovered a mis- 
take . . . not in the answer itself, 
but in the way it was worked out. 

So for the benefit of you Untwisters 
who found our answer even harder 

< 
PILOTS Wan us ons 
a Ct SIERS OR THROW THEM OO" 
ge eer 
at 





to solve than the puzzle, the next to 
the last line should have read: 

eo. e s..3 

15 equals 3°53 instead of 15 equals 3°3 

And as soon as we finish this Perch, 

we’re going to beat this over-age 

typewriter to shreds with a baseball 
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bat, and get out of town until the 
whole mess blows over. Anyhow, the 
steel mills need more scrap metal... 


Major Al Williams, 
alias, “Tattered Wing Tips,” 


Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 


FROM A CAA POWER-PLANT 
MANUAL— 


“SLUDGE ... is the gumlike substance 
formed by the cracking and partial oxi- 


“DONT FORGET TO CLEAN THE LUBRICATION 


SYSTEM PERIODICALLY * 









dation of the oil molecules . . . tends to 
clog oil filters and passages has caused en- 
gine stoppage, forced landings. 
“CARBON .. . restricts operation of 
the rings ; . . results in failure of piston 
parts due to overheating . . . in reduced 


* compression, increased oil consumption 


... Causes preignition, severe detonation.” 
That’s why we stress that the Alchlor 
Process (Gulfpride’s extra refining step) 


“JAPS ARENT $0 BAD.... 
WHEN THEYRE COOKED 
PROPERLY ® 


takes out more of the molecules that form 
sludge and carbon. That’s why Gulfpride 
gives an extra film of protection under 
more severe operating conditions. 


BRAINTWISTER (GULP!) 


Between missions, a bomber crew tried 
to devise a plan to completely destroy 
Tokyo with almost no risk to the USAAF. 








They decided it could be done in 30 
days by one plane! .. . provided that the 
98 made a raid every day with a doubled 
oad of incendiaries on each trip. The first 
day the plane would drop one bomb; the 
second day 2 bombs; the third day 4 
bombs; the fourth day 8 bombs, fre i 
on until (they were sure) the city was 
eradicated on the 30th day. 

Can you guess how many days it would 
take to accomplish this happy task if they 
started with 2 bombs instead of 1? Write 
for the answer. 


CONTINUED FROM LAST MONTH— 


As we were saying Gulf’s petroleum 
background goes a lot further than just 
engine and lubricating oils . . . 


Did you know that oil is the base of 
insecticides that protect our fighters from 


“AND ALL THESE THINGS ARE PAID 





insects more dangerous (and far more 
numerous) than bullets? ... 

Did you know that oil is used to treat 
wool fibers used in the uniforms, blank- 
ets, and caps for our fighters? 

Did you know that petroleum products 
waterproof the tenet they live in?... 
the raincoats they wear? ... 

Well, they do! 


Gulf Oil Corporation and Gulf 
Refining Company...makers of 
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ENGINE OPERATION AT GREATER 
THAN SPECIFIED SPEED RESULTS 
IN EXCESSIVE MECHANICAL: 


wn 














--« STRESSES AND CAN CAUSE 
STRUCTURAL FAILURE OF 
| MAJOR ENGINE PARTS. BY J 


CAREFUL:-> ) 














+++: THROTTLE SETTING(OR 

PROP PITCH CONTROL) YOU'LL 

ADD AS MUCH LIFE TO 
YOUR ENGINE--~ 


ACI ... 5 


--- AS YOU WILL BY GASSING 


WITH THAT GOOD GULF 
AVIATION GASOLINE 
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* NCE long ago, in the first Christmas season, a star guided Wise 
America's Men toward a new era of "'peace on earth, good will to men." 
University of Aviation ; 
gh Today, the stars that pierce the darkness of a dozen battle fronts help 
partan School of Aero- : : : . - ; ‘ 
(Div. of the Sperten guide American airmen as they fly in the vanguard of invasion. These 


raft Co.) and the Spar- Victory fleets of the air are America's promise to all mankind that ‘peace 
vi lleae of j eypet . . 
or ee on earth to men of good will’ shall continue through future centuries. 
Spartan School) form the — Bs ’ 

Iniversity of Avietion whare Spartan is proud to be a member of America's aviation industry that 
young men and women are is contributing so much #0 the common cause. And when the war is won, 
trained for war-time posi- ‘ oi ‘ OR f 

Cute all & andiediies i Spartan will proudly participate in aviation’s great post-war tuture— 
ture. Many Spartan gradu- with Spartan Aircraft designed and engineered to the times. 
ates are serving a war-busy 
America on both the battle 
fronts and the home indus- 
trial front. 





PAIKCKAIY CO. 


TULSA, OKLAHOMA 





BUILDERS OF FINE AIRCRAFT SINCE 1928 























“DE HAVILLAND ~—" 


AIRCRAFT OF CANADA LTD., TORONTO TRAI 
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IN THE ATTACK TODAY... 
ON THE 
TRADE ROUTES OF THE FUTURE 


may be equipped with four 20 mm. cannon and four 303 mm. 
FIGHTER machine guns. 






BOMBER being foaded for action with four 500 Ib. bombs in bomb bay. 
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\ Pull... Pull... Slide... 


Pull and pull again. So it goes, as 
yards of silken safety chute pass 
over a frosted glass window. 
Through it, a powerful light 
blazes while keen eyes search 
every stark detail of triple- 
stitched seams, alert to detect 
any dropped stitch, break or 
snarl. This is a light that must 
not fail... for here, truly, life 
hangs on a thread. & *& *& 
Switlik workers are exceedingly 
proud of their contribution to 
the jumper’s serene confidence 
during those moments of literal 
“suspense” between plane and 
earth. x * # The skill these 
craftsmen have developed is a 
tribute to Switlik engineering 
methods in designing “the best 
parachute that can be made”... 
and setting new records, as well, 
for production and delivery of 


this Switlik Safe-T-Chute. * x 
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Air Power is winning the war 
. «+ The more Bonds you buy 
. +» the more hours they fly! 


SWITLIK PARACHUTE COMPANY 


Copyright 1943, Switlik Parachute Co. Trenton, New Jersey 





REDUCE 
NET WEIGHT 


SPEED NUTS have become industry's universal 
fasteners because: 
1. They do not shake loose with vibration. 
2. They reduce weight and conserve critical 
metal. 
3. They are applied faster and conserve war 


manpower. 


4. They lower net assembly costs. 


ial 
RESIST nase 
RATION LOOSENING... 


Month after month, tons of critical material and 
countless man hours assembly time are being 
saved by conversion to spring steel SPEED NUTS. 
The faster this conversion is expanded the quicker 
SPEED NUTS will pay you even bigger dividends. 
In writing for samples, kindly give engineering 
details to expedite quick selection of SPEED NUT 


adapted to your needs. 


TINNERMAN PRODUCTS, INC. « 2086 Fulton Road, Cleveland, Ohio 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 


In England: Simmonds Aerocessories, Ltd., London 
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HOME Straight as an Arrow... 


With the unconditional surrender of our enemies,—which must be won by our blood, sweat 
and toil—, will come peace and the post-war period of reconstruction and development. 


Aviation, now the No. | industry of America, will continue to lead the way. From the centers 
of our great cities to the vast expanses of our rural sections, Airplanes will play a leading 
part in our lives. Distances between home and place of business will be of much less impor- 
Kolale Pol Misl-2) ol-1-toMeoliloM-iallal ae Mola Nigaeohi medi Mule] <Maolulthilalem leelailae] MolaloM-Taolaloluliael F 
NColVMntolsine CoM slolui(-Me ti geile lil mer wlelsMelacoh Mm icoliMdil-1e-0 7-1 am Zell iol ae 


UNohAelslet to Mi -talellsl-1-lelile MeolaloMRcolg-tt[e1s1 madi Mm sola ilalel-M lo lete) oa -Tolol Taal oMla MN ial-W -laele I aillolamme)i 
dependable and economical Aircraft Engines — practical engines for the private owner, the 
business concern and the “feeder” Airline. 


- JACOBS Grginas. - 


POTTSTOWN - PENNSYLVANIA ‘&- 











RYAN M.-1, first production mono- 
plone in America 


loged primary 
w-wing types 


-C, cabin plane for private- 
e, featured all-metal con- 


RYAN PT-22, one of Army's stan- 
cord primary training plone types. 


RYAN PT-25, superbly engineered 
Plastic-bonded plywood troiner. 


ank Boy Gets Jap ! 


LOCAL BOY Gers jap, NEIGHBOR'S Boy GETS Jap; 


OUR BOY GETS JAP! 


Large numbers of Ryan planes are in the 
war. But close to the hearts of the men 
who build them, are the Ryan trained 
flyers—thousands of them—now doing 
such a magnificent job on all fronts. 
Over Tokyo with Doolittle were four 
alumni of Ryan flying schools. From 
Europe, from Africa, from the South 
Pacific now come letters from Ryan 
graduates—fighting flyers whose appre- 
ciation of the Ryan schools’ creed of 
“Thoroughness,” is its highest tribute. 
Ryan Aeronautical Company is the 
only major aircraft manufacturer which 
also, through its subsidiaries the Ryan 
Schools, operates hundreds of airplanes 


in daily service. In peace, as in war, 
such extensive first hand operational 
knowledge has enabled Ryan to design 
and build unique flying experience into 
a twenty-year succession of performance- 
proven aircraft 

Although now 100% devoted to the 
all-important assignment of training U.S. 
Army pilots, the Ryan Schools look for- 
ward to again including civilian training 
following Victory. If you or any member 
of your family expects to play a part in 
the future of aviation, write today for 
the interesting new booklet, “So Your 
Boy Wants to Fly.’’ RYAN SCHOOL OF 
AERONAUTICS, San Diego, Calif. Operating 


bases: Hemet, Calif., Tucson, Ariz. fm 


Rely on Ryan te Build Well 


RYAN —— 
BUILDS WELL ens 


Ryon construction, 
proven in aviction's 
pioneer days, now 
proven in war, will 
tomorrow produce 
safer, more useful 
peacetime aircraft. 


GENERAL OFFICES: LINDBERGH 


TRAINS WELL 


Ryan School of Aero- 
novtics, famous peace- 
time air school, now 
training fine U.S. Army 
pilots, follows one 
creed: Thoroughness. 


FIELD, SAN 


RYAN RYAN 
PLANS WELL 


Modern engineering 
+ flying experience. 
Typicol result: Ryon 
exhoust manifold sys- 
tems ore now used on 
the finest plones of 
other manufacturers. 


DIEGO, CALIFORNIA 


























That Christmas 





rm Not Pevist 
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The history of civilization is glorious witness to this day of resurgent hope... for not in all humanity's progress 
has the observance of any event signified so much to so many. These shining hours, with their luster of faith 
and happiness, must not, shall not, be dimmed. « » * Chaos is abroad in our universe . . . every sentiment 
of kindliness and love and compassion is threatened .. . and no sacrifice can be too great to preserve this 


hallowed custom for God-respecting, peace-loving peoples the world o’er. : os To this end we make planes 


to train men in the grim arts of aerial warfare . . . not with hate, nor in anger .. . nor for pride of conquest... 
but that our children and their children’s children will be able to live with fullest appreciation .. . “On earth 
peace, good will toward men." ~ «= Whoever you are ... wherever you are .. . be your sacrifice blood, 


sweat, or tears... to the hosts who are consecrating their lives, that the spirit of Christianity Bail not be lost 


we send gratitude and Christmas greetings! 


s\ A year ago we dedicated this Christmas message of 
faith and hope. Not yet has the miracle of our people's 
staunch courage won its full reward. But now, with the 

first early gleams of victory, we feel this repetition will 
affirm that the forces of freedom and justice cannot fail. 


"ig ~AFRONGA AVRORAFT CORPORATION 


M@eeDieéet ow NN, Ga @ 
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“Oh, Ma-a, the grocer’s 
delivery plane is here 


HE butcher, the baker, the candle- 
Tistick maker—as well as the gro- 
cer—will some day deliver their 
wares by plane. 

Mother and the kids will be flying. 

Dad will be taking an airliner to 
another continent with the noncha- 
lance of a Sunday drive. 

We of B. F. Goodrich gnow—be- 
cause for years we’ve been helping 
aviation’s leaders put dreams into 
practice. For example: 

A “bicycle tire” had to take the 
shock of landing the plane the 
Wright Brothers flew. Then, after 
years of development, came the first 
low pressure aircraft tire—a B. F. 
Goodrich Silvertown. Today, Silver- 
towns are landing on rough-hewn 
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jungle “airports” and pitching car- 
rier decks as well as giant runways. 
Another example: 

Planes kept making faster and 
faster landings. This is just like re- 
ducing the size of landing fields. So 
a new brake was needed, and B. F. 
Goodrich developed the efficient 
fast-stopping Expander Tube Brake. 
Here’s another: 

America’s pioneer airlines, to 
maintain Clocklike schedules, had to 
lick the weather. 

So, B. F. Goodrich helped settle 
that score by developing the De-Icer. 


Awards to 
7 plants 


Here are some famous American fighting planes 
that are supplied with B. F. Goodrich equipment 


REPUBLIC P-47 
THUNDERBOLT 


NORTH AMERICAN B-25 
MITCHELL BOMBER 


f 99 


One more example: America sought 
new speed in plane production. 
Again B. F. Goodrich helped. This 
time with a special rivet that can be 
attached from one side only. Imagine 
the time that saves us today. 

We could list more than 80 B. F. 
Goodrich aviation products of both 
natural and synthetic rubber that are 
not only helping win this war to- 
day, but tomorrow they are going 
to help win the peace, too. That's 
not just a B. F. Goodrich 
pledge—it’s from the en- 
tire aviation industry! 


FIRST IN RUBBER 


GRUMMAN TBF-i 
AVENGER 
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Ccechtrafia al work 


No. 8 WHEN THE RAIN ROARS ON YOUR ROOF — and you are snug 
Seo and warm — remember this picture of an AT-11 Beech- 

craft ready to take off as soon as the bombardier and 

instructor ab bac¥oMt-Volel- tac tn shaate dat Me olelact o\-t(e) ct SOLUS Cocch ar-vate Ml) EWA ar tt ccat-s eM at- Wi Mido) 
betodaham bat all Yop an athe} ah 2-* 4a al mae bate MEd al-5 0-0 cob a- MB at-Wi Ma dolha-¥.¢-Masa-bbabbale mb bal-poab lonely ambea! 
the same assorted varieties of weather — by day and by night. e e e The safe 
return of these airmen from the stormy night skies depends largely on the skill 
Pbate Mot ba-M-> ¢-) cett-1-tc Ooh and at-Waat-sale- tate cep aat-tath yp atoMo(-t-5 lop al-to bate @ ohbbUG ahd abt-B =1-1 (ol aloha tae 
Eb ate Md at-W a alohtt-t- bale (-Me} ha-Melehaahel-table} al =1-1-vol aloha bac-B ol Stale MET-1 (cM oh Mohbbal-t a cette E-1-) aa (e-1-) 
pat aa-thatbate Ml clolactol-tactt-te-Mib op tCoha-MEr- tals Mbat- tale t-U des a Mme =1-Tor- ttt M-V0Us o1-\-(ol aloba-bad-so Mat 00t 1 
and accept this responsibility, these military Beechcrafts, like their commercial 
prototypes, have earned under the most rugged conditions an outstanding repu- 


tation for dependability and efficiency. 


mT eases us: ARMS AIR REOSCES 
e 


CORPORATION 


BEECHCRAFTS ARE DOING THEIR PART WICHITA, KANSAS, U.S.A. 














Man's new concept of the globe comprehends 


that the major continents, linked by modern 


airplanes, cluster around the Arctic Ocean. 


THIS AIR WORLD 


By 
ELVON L. HOWE 


Staff writer on the Denver "Post" and 
author of the new book, “Air World.” 





patches, doing his breathless best to 
keep pace with the stampeding events 
of a global war, is continually coming up 
against the fact that the world of the air- 
plane is nothing like the world he once 
learned about in his geography books. 
When he hears Fairbanks, Alaska, 
termed the “Singapore of the air age” and 
a wartime waystation on the direct route 
to Japan, or reads that the frozen Arctic 
Ocean is to become the new “Mediter- 
ranean Sea” for communication with the 
other major nations, or when he learns 
that inland Denver, Colo., is actually 
closer to Tokyo, Berlin and Rome by a 
comfortable air mileage in each case than 
it is to Rio de Janeiro, he begins to won- 
der iust what, if anything, he really knew 
for sure about the geography of the globe. 
Slowly he begins to understand that 
the overshadowing fact of modern air- 
power has, for all practical purposes, re- 


Tex average reader of the war dis- 






shaped the physical makeup of the earth 
and created a strange new world. 

It was 451 years on October 12 since last 
we had a “new world,” geographically 
speaking. That was the morning some 
unnamed watcher excitedly shouted to 
Christopher Columbus that there was 
something besides seaweed on the horizon 
to the westward. On that day Columbus, 
by opening the western hemisphere, lit- 
erally remade the practicai world into 
something out of all semblance to what 
it had been conceived to be before. 

Previously “the world” had gone 
through several stages of expansion. To 
the Greeks of Homer’s time it had meant 
the Mediterranean and Black seas and a 
flat, circumscribed ring of land border- 
ing them. The whole was assumed te be 
surrounded by the “ocean river.” The 
Romans pushed the borders of this world 
outward as far as India and the British 
Isles. To them, however, Africa and Asia 
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Azimuthal equidistant projection centered on North Pole shows concentration of land mass and air routes north of equator. 


Diagram below illustrates basis for pre- 
paring azimuthal equidistant projection. 
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extended to the edges of the earth. 

In the course of the next few hundred 
years Marco Polo had journeyed to the 
Orient, the Norsemen had crossed the 
North Atlantic, and by the time of Queen 
Isabella, the East Indies, Japan, Iceland, 
and the west coast of Africa had stepped 
into the known world. Columbus arrived, 
and then his successors Magellan and 
Drake came along to prove that the world 
was truly the sphere that Copernicus and 


Galileo had firmly maintained it was. 

The years between Magellan and the 
Wright brothers saw a great development 
of this global world and the nations pre- 
sumed that the geography of their planet 
had finally settled down to its permanent 
form. 

But even considering the rapid devel- 
opment of surface travel during the past 
100 years, the world itself remained 
through these four centuries quite dis- 
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tinctly divided into separate units of vary- 
ing isolation from one another. Largest 
of these units were the so-called hemi- 
spheres, with North and South America 
set widely apart from the rest of the land 
surface by broad oceans over which all 
commerce had to travel. This hemi- 
spheric earth is pictured on the familiar 
Mercator map, which has been the stand- 
ard chart of seagoing navigators for over 
300 years and is the flattened concept of 
the world most commonly held by all civ- 
ilized peoples. 

Each hemisphere had its continents and 
subcontinents and each continent in turn 
was subdivided into nations and regions 
set apart by natural or artificial bound- 
aries. Some boundaries were forbidding 
or near-impassable barriers even as late 
as a few years ago: for instance, the Py- 
renees and Himalaya mountains, the jun- 
gles of the Amazon or the Sahara desert. 
Others were formed by rivers or straits; 
still others were purely political division 
lines. But all served to keep civilization 
‘compartmentalized” into more or less 
self-contained sections, with the nations 
of North and South America, flanked by 
the Atlantic and Pacific oceans, holding 
by far the greatest degree of isolation 
from other peoples of the earth. 

What the Wright brothers did was to 
discover the greatest ocean of all—the 
air-ocean which envelops and overlies all 
the other barriers of the earth’s surface 
and gives to the ships that ply it an access 
with equal facility to the heart of every 
continent and sea. 

The flight at Kitty Hawk, it is true, oc- 
curred 40 years ago, but it took the pres- 
ent war to bring the first real sky fleets 
into being. Their presence disrupts be- 
yond recognition the world’s old geo- 
graphical structure and once again it is 
necessary to revamp thoroughly our es- 
tablished ideas of geography. 

The first step toward a real understand- 
ing of this new geography of airpower is 
to forget the “hemisphere idea.” Compare 
the Mercator map of the world with an 
azimuthal equidistant projection drawn 
with the North Pole as its center. (This 
is the “air map” now coming into general 
use.) What has become of the “eastern” 
and “western” hemispheres on the latter 
map? 

Instead of the familiar picture of an 
earth on which the major land masses 
are vertically set apart from each other 
by the Atlantic and Pacific, we see the 
continents clustered very close to each 
other around the Arctic Ocean. This neg- 
lected and half-forgotten fact has never 
been of great importance before, since no 
one but explorers and a few hardy ship 
captains ever used the shorter subpolar 
routes between the continents—until the 
airplane. 

Thus airpower, in the most momentous 
and practical way, has reshuffled the con- 
tinents. 

On the same map, another highly im- 
portant fundamental of the new air-geog- 
raphy can be readily observed. With the 
North Pole as the center and the equator 
taken as an outer “rim,” note how great 
a preponderance of the world’s land sur- 


face lies on the northern half of the globe. 
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Present PAA route to Rio de Janeiro is largely determined by limited range of planes. 
When long-range aircraft are in operation, the straight-line route can be followed. 


If one must think in terms of hemi- 
spheres, it has become far more logical 
to think of the northern hemisphere in 
contrast to the southern, instead of the 
eastern as opposed to western. North of 
the equator are: 

Nine-tenths of the population of the 
earth. 

Three-fourths of all the land area. 

Every one of the major world powers. 

With the airplane in the picture, the 
United States, Germany, Russia, China 
and Japan must on the face of things get 
used to being “hemispheric neighbors” in 
war or peace. But the miracles of modern 
air transport, shrinking this “practical” 
earth into an immeasurably smaller and 
more compact planet, make it useless to 
think of hemispheres at all. The air world 
is a unit. 

This means a turn in civilization’s af- 
fairs every bit as far-reaching as the dis- 
covery of the western lands in 1492, and 


the steady-handed young men who now 
skip in a few hours from continent to 
continent at the controls of their airplanes 
are in reality the Columbuses of a whole 
new world. For any who may not be 
convinced of this already, the cold air- 
transport facts of the present hour—even 
the relatively few that are not cloaked 
by military necessity—are an ample an- 
swer. 

Just how much has the big modern air- 
plane shrunk the earth? 

When the Declaration of Independence 
was signed, a resident of Boston had to 
travel 35 to 50 days by stagecoach and on 
horseback to reach Savannah, Ga. This is 
longer than it would have taken him to 
reach Chungking, China, by rail and 
steamer seven years ago. Now, however, 
an airliner of the common DC-3 type 
could carry the same Bostonian to Sa- 
vannah in less than five hours, or to 
Chungking via Alaska and Siberia in 

(Continued on page 186) 





Huge planes like the “Constellation” will provide range needed for global air routes. 
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Marine fighter squadron in the South Pacific, World War Il, displaying their tally board of Jap planes downed. 
When this picture was taken the squadron had shot down 58 Zeros against a loss of only one plane of their own. 
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Marine air squadron afd plane in 1920. The fast battle-t ested "Wildcats," “Helicats,” “Dauntlesses” and “Aveng- 


1920 ers’ which the Marines fly today contrast markedly with such slow biplanes used in early post-war years. 


Jheir 168th birthday finds the Marine Corps in a global 
war, spearheaded by an expanding 31-year-old aviation arm. 


“From the halls of Montezuma 
To the shores of Tripoli; 
We fight our country’s bat!'es 


On the land as on the sea 


rines’ hymn now is dated. World Wai 

II has added the third dimension 
the sky and a new version makes tne line 
read: 

“In the air, on land, and sea;” 

For the Marines are flying today. They 
were in the vanguard of the Pacific island 
issaults; they took their four serviceable 
planes off the sands of Wake Island until 
they had no more planes; they helped 
rout the Jap invasion fleet aimed at Mid- 


[a= fourth line of the celebrated Ma- 


way 

On the 168th anniversary of the Marine 
Corps, November 10, 1943, the flying Ma- 
rines could look back upon their much 
newer aviation branch with pride. They 
are already a glorious tradition in the 
service 

The story of Marine fiyers’ exploits in 
World War II is unfinished. It began on 
Wake Island, where the intrepid aviators 
flew into Japanese formations of 24 to 
41 planes day after day, shot down at least 
six and probably more, sank a light 
cruiser and a submarine and sent more 
warships limping away in flames. 

When the advance of a huge Japanese 
fleet was turned away at Midway Island, 
Marine aviators bore the first shock of the 
enemy’s attack. During the first two days 
they smashed most of a large fleet of 
bombers, severely damaged and set ablaze 





carriers and other warships and threw the 
neval expedition into confusion. 

Maj. Lofton R. Henderson, recipient of 
the Navy Cross, dived his blazing, bomb- 
laden plane down the smokestack of a car- 
rier. Capt. John Carey landed his plane 
with both his legs virtually shot from un- 
der him. Capt. Daniel Iverson, Jr., flew 
back to the Midway field with 214 bullet 
holes in his plane. 

Capt. Richard E. Fleming, his plane 
ablaze, held on his course to release his 
bomb within 500 feet of a Jap ship, then 
crashed into the sea. Maj. John L. Smith 
personally shot down 16 Japanese planes 
between Aug. 21 and Sept. 15, 1942. His 
squadron destroyed 83 enemy planes in 
the same period. Such are the fighting 
qualities of the air Marines. 

Although it has considerable autonomy, 
the Marine Corps is a part of the Navy. 
It is a combat force trained primarily for 
land fighting and intended chiefly to en- 
gage in landing operations to seize and 
detend advanced bases for the Navy. By 
law, the Marine Corps must be one-fifth 
the strength of the Navy. 

The exact size of the Marine air arm is 
a military secret but it is stated to con- 
stitute about one-third of the total strength 
of the Corps, or more than 100,000 men— 
several times the peace-time strength of 
the entire Marine Corps. 

Old timers in the Corps grumble char- 
acteristically that Marine aviation never 
gets its share of credit. They growl out 
Kipling’s tribute to the British Marine: 

“There isn’t a thing on top of the earth 
the beggars don’t know or do” 


And then they add: “We go and do it 
with the Army or Navy wherever it’s hot 
and in every possible way—and then the 
Army and Navy get the credit : 

But with satisfaction they explain: 
“That’s because we’re the most flexibly 
organized fighting air force in the world.” 

Their box score is not officially sepa- 
rated but Marine flyers confidently assert 
that out of 2,400 Jap planes shot down in 
the South Pacific according to a recent an- 
nouncement, no fewer than 800 of those 
planes fell to the guns of the air Marines 
This does not include the Southwest Pa- 
cific where all operations are under Gen- 
eral MacArthur. 

Virtually all Marine Corps aviation is 
part of the Fleet Marine Force. Their avi- 
ation units comprise tactical groups of 
fighting, bombing, scouting and observa- 
tion squadrons. There are marines in 
transport service, in repair groups, in 
parachute (“paramarine”) units. They 
are trained to operate from aircraft car- 
riers and from landing fields. 

The planes used by the Marines are pur- 
chased by the Navy’s Bureau of Aeronau- 
tics. Most are fighters and scout bombers 
The Corps uses few seaplanes and not a 
great number of large bombers and patrol 
planes, although some large transports are 
used with utility squadrons. 

Among planes now flown in combat 
areas mostly are Grumman Wildcats and 
Hellcats, Consolidated Liberators, Douglas 
Dauntlesses. Grumman Avengers, Douglas 
Skwtreovers. and Consolidated Catalinas. 

Marine aviation is charged with the op- 

‘Conunued on page 190) 





“Jewer planes and more business spur 


UAL to speed mechanical maintenance. 


WARTIM 
AIRLINE 


HE high achievement scored by the 

nation’s airlines since the U. S. entered 

the war almost two years ago is being 
partially told in periodical reports issued 
by the air transport companies. Taking a 
specific period as an example, we know 
that impressive gains were made in pas- 
senger-mail-express traffic carried in 1942, 
as compared with 1941, even while the 
airlines were getting along with 40 per 
cent less airplane equipment than in the 
previous year. These gains apply only to 
regularly scheduled airline operations and 
include no data on the big military job 


Douglas DC-3 receives finishing touches after 725-hour overhaul. 


MAINTENANCE 


By FRED PAGE 


Superintendent of maintenance, United Air Lines 


which the companies are doing under 
direct Government contract. 

Those reviewing the record for 1942 
might well ask: “How was it done? How 
could the airlines, operating far fewer air- 
planes, carry so much more traffic and 
with such an efficient showing?” 

United Air Lines, which registered 
estimated gains of eight per cent in reve- 
nue passenger miles flown, 130 per cent 
in express ton miles flown and 81 per 
cent in air mail ton miles flown, has 
compiled the following facts to show 
what has been and is being done by just 


this one air transport company: 

United Air Lines increased its mechan- 
ical personnel to insure pre-war’ airline 
maintenance standards. Approximately 
589 maintenance man-hours are involved 
for each 10,000 airplane miles flown by 
UAL. Included are 252 man-hours per 
10,000 plane miles in line maintenance 
and 337 man-hours per 10,000 plane miles 
at United’s central maintenance base at 
Cheyenne. 

In 1942, UAL flew 21,146,501 miles or 
approximately 96 per cent of the total of 
22,042,793 miles scheduled. This com- 





pared with 25,173,353 miles flown for 9542 
per cent of the 26,352,701 miles scheduled 
in 1941. In 1942, each plane was flying 
approximately 520 miles more per day 
than in 1941. 

United’s planes are flying slightly over 
10 hours a day as compared with about 
seven hours a day prior to the war. How- 
ever, records show that the sleeper planes 
of the company which were in use be- 
fore the war averaged almost 11 hours 
per plane per day during the peak sum- 
mer travel season of 1941 and, in 1940, 
they frequently flew as much as 12% 
hours per plane per day. 

That the airlines are being allowed 
ample supplies of materials to insure high 
maintenance standards is shown by UAL 
in its report that stock inventories are 
at approximately the same levels as in 
peacetime due to the fact that, in recogni- 
tion of the essential importance of air 
transportation, the Government has given 
the airlines priorities to obtain new parts, 
materials and supplies. 

Some of the things which have been 
done to make possible the performance 
recorded in the above figures are: 

(1)—Through schedule alterations, 
sometimes at the sacrifice of certain pre- 
war “convenience” features for passen- 
gers, more time has been allowed to serv- 
ice planes at the termination of their 
trips. 

(2)—Long non-stop flights have been 
eliminated in the interest of greater pay- 
loads and higher utilization. 

(3)—Sleeper plane service has been 
discontinued for the duration. Douglas 
DC-3 day planes, with their greater pay- 
loads, now are being used on all sched- 
ules, day and night. 

(4)—The distribution of maintenance 
work at service stations along United’s 
system has been greatly improved. A 

(Continued on page 144) 


A twin-row engine goes back on a Douglas after 725-hour overhaul at United Air Lines’ 
maintenance base at Cheyenne, Wyo. Plane overhaul can now be given in only 48 hours. 


Inspecting propellers during checkups which are routine part of Panels for testing radio equipment at United's Cheyenne main- 
airline maintenance. After overhaul, planes are practically “new.” tenance base. Panel at left tests automatic direction finders. 
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Overhead camouflage hides this North American "Mitchell" from enemy as ASC ground crew stands by. 








By CHARLES 
STARRETT, Jr. 


together behind the closed doors of a 

scheduled office at the Air Service 
Command headquarters near Dayton, O., 
less than a mile from the spot where Wil- 
burand Orville Wright first flew their flimsy 
kites. What they talk about may be the 
tipoff to an invasion of Europe or Japan; 
it may decide victory in the skies over 
Burma, or it may mean a new chance at 
life for a young American fighter pilot 
over the infested jungles of New Guinea. 
These are the men who must see that the 
Air Forces in the field get the delivery of 
the best planes, the spare parts to keep 
them in the air and the ammunition to 
out-shoot the enemy. 

In the summer of 1942 these men laid 
their plans for supplying the invasion air 
force which occupied North Africa. Daily 
meetings still are being held to determine 
and allocate supplies needed by Army air- 
men in forthcoming months. 

The ASC long since has estimated how 
many spare parts and repair bases will be 
needed to support the European invasion 
successfully or how many gallons of gas 
are to be readied for the next aerial at- 
tack on Tokyo. 

These conferences are presided over by 
Maj. Gen. Walter H. Frank, commanding 


= day about noon four generals get 
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Behind the scenes of the AAF's war in 
the air is the all-important ASC, the 


world's greatest industrial operation. 


general of the Air Service Command, the 
world’s largest industrial organization. He 
is responsible only to Gen. Henry H. 
Arnold, chief of the Army Air Forces, 


Maj. Gen. Walter H. Frank, 
commanding general of ASC. 


through Lieut. Gen. Oliver P. Echols, 
Arnold’s assistant chief of staff and head 
of the AAF vast supply and procurement 
branch. 

Recently at one of the noon sessions an 
aide quietly entered the room and laid a 
cablegram on the table. The terse mes- 
sage reported that an Australian air base 
wanted, and in a hurry, a supply of piston 
rings to keep a squadron of bombers in 


Insigne of the ASC. 


the air over important Japanese bases. 

General Frank picked up a telephone: 
“Get me someone from the Overseas 
Branch,” he ordered, and the ASC went 
into action. 

Ten days later and as many thousand 
miles distant, the piston rings, flown half 
way across a continent and over the sub- 
marine-infested Pacific, were unloaded at 
a combat squadron’s base. Hours later a 
flight of bombers, their engines given new 
life by the parts, roared out over Rabaul. 

Aiding General Frank in working out 
this and other supply problems over the 
conierence table are Maj. Gen. Clements 
McMullen, Maj. Gen. Lester T. Miller and 
Brig. Gen. E. E. Adler. Brig. Gen. Hugh 
J. Knerr, widely known aviation writer 
and Frank’s deputy commander, sat in 
until he was sent to England recently. 
His successor is Maj. Gen. Delmar H. 
Dunton, 

Equipment of all kinds—from planes to 
the buttons on a bombardier’s flying suit 
—is furnished for the entire U. S. Army 
Air Forces by the ASC. All repair work, 
salvage operations and servicing of AAF 
equipment also is part of its job. It must 
see that supplies are shipped in the right 
quantity, to the right place and on time. 

The job is painstaking and difficult. 





Bell “Airacobra" stripped for repairs in combat zone. Such jobs are dispersed over wide area to foil enemy attack. 































With typical Yankee ingenuity, ASC mechanics improvise in combat areas when 
full equipment is lacking. Here a stump becomes a workbench for welding job. 


There is much paper work, much dirty 
and greasy shop work and more “needl- 
ing” of manufacturing concerns to pro- 
duce additional vitally needed parts. But 
even more important is the job of seeing 
that each part is properly installed and 
used, even on the front. 

A picture of what the command is doing 
and how much is expected of it can be 
drawn from the size of the supply and 
maintenance organization which already 
has surpassed the size of all other Army 
Air Forces commands. 

The command’s personnel now totals 
more than that of General Motors Corpo- 
ration, the world’s largest private indus- 
trial organization. Publication of the exact 
size of the service command is prohibited 
but its civilian workers now exceed a 
quarter of a million. Officers and enlisted 
men number more than a million. 

In combat areas, as in this country, the 
organization is charged with storing and 
issuing all supplies. It must, even under 
combat conditions, maintain, repair, over- 
haul and salvage everything the Air 
Forces uses. 

Squadron mechanics and flight crews in 
operational or battle areas handle minor 
repairs and servicing of planes (known in 
the command’s technical terminology as 
the first and second echelons of mainte- 
nance), Air Service Command groups are 
in charge of the third and fourth echelons 
of maintenance, or all other heavy repair 
and salvage work. 

In the field, careful checking of equip- 
ment, routine repair work and replacing 
of small parts are carried on by service or 
air depot groups. The fourth echelon, 
handled entirely by air depot groups, the 
largest combat service units, calls for 
machine shops and a full array of tools, 


special equipment and specialized work- 
ers. Those many stories of complete re- 
building of damaged aircraft usually refer 
to the work of air depot mechanics and 
service group men. 

The smaller service group generally 
supports two tactical units and maintains 
a supply system for all repair work except 
that of the large mathine shops. 

In foreign theaters, the Air Service 
Command supervises air cargo and pas- 
senger transportation, utilizing the planes, 


pilots and equipment of the Air Trans- 
port Command or the Troop Carrier Com- 
mand, according to the area to be served. 

In the Mediterranean area, the Air Ser- 
vice Command cargo planes, not built for 
air fighting, must elude Axis planes which 
prey on slow, hard-to-maneuver aircraft. 
Such U. S. cargo planes fly fast and only 
a few feet off the ground most of the way 
to avoid the German air patrols. 

The ancestry of the Air Service Com- 
mand dates back to 1917, during World 
War I, when it began as the Field Service 
Section of the Engineering Division of the 
Air Corps. 

An evolutionary process leading to the 
formation of the command began in 
March, 1941, with establishment of the 
Provisional Air Corps Maintenance Com- 
mand under the Materiel Command. The 
service group even then was small, for the 
needs of the small air force were few and 
easily met. Today those demands have 
increased a thousand-fold. 

In October, 1941, the Air Service Com- 
mand was formally activated under the 
Chief of the Air Corps to function within 
the United States. In March, 1942, the unit 
was elevated to the standing of a separate 
command to operate anywhere in the 
world. 

General Frank came into the mainte- 
nance and supply picture in July, 1942. A 
few days after the electrifying 1,000-plane 
Allied bombing attack on Cologne last 
year, Frank, stationed in Florida as com- 
mander of the Third Air Force, received 
a telephone call from General Arnold in 
Washington. 

The Air Chief of Staff ordered the vet- 
eran flyer to England as service com- 
mander of the Eighth Air Force. Frank, 
who had spent most of his Army career 
studying and developing air tactics, re- 
plied he never had been connected with 
supply. 

(Continued on page 99) 


Using palm fronds to provide partial camouflage, soldier mechanics of the ASC 
carry on repair and overhaul of a Bell “Airacobra’’ on South Pacific island. 
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By 
JOHN 
STUART 


itself the brightest harbinger of a new 

day in air transport. There are many 
things that still cannot be told about the 
job done there by the Air Transport Com- 
mand, because the ATC is still doing 
things—things that are of the greatest im- 
portance in the Allied invasion of the 
not-so-soft underside of Europe. 

Secrecy is not now so important as it 
was when the lines were being estab- 
lished with Rommel’s men and Rommel’s 
planes strung along the northern beaches 
with airports and other facilities all the 
way from the gates of Egypt to Tunisia. 
Rommel and his Nazis don’t live there 
any more. Neither do the Italians. The 
Mediterranean now lies between enemy 
bases and the huge and vital arteries and 
veins of the air through which critical 
men and critical matériel were on hand 
when our boys came ashore last Novem- 
ber and continued to flow to them until 
the African matter was so handsomely 
liquidated. 

When the lines were almost under the 
guns, the officers and men of the Air 
Transport Command set up and operated 
a system which, in safety and capacity, 
was in many respects the equal of the 
airlines of the United States and in some 
respects their superior. 

For instance, in one fairly typical 


is dark continent of Africa has proved 





ATC planes operating on airline schedules contrast with oxen used since Biblical times in typical airfield scene. 


Jormer airline personnel helps ATC achieve 


remarkable safety record while flying huge 


quantities of material across darkest Africa. 


month, these African lines carried 2,500,- 
000 pounds of vital war matériel. By 
comparison, the largest airline in the 
United States, despite increased wartime 
traffic, averaged only 990,000 pounds a 








C. B. Allen 


Tom Hardin 


Former members of CAA Air Safety 
Board helped establish ATC record. 











month during all of 1942. During that 
same month the African lines carried 10,- 
000,000 letters for troops in Africa. 
Within the period of October, 1942, to 
January, 1943, inclusive, troop mail in and 
out counted up to more than 29,000,000 
pieces. In that same period ATC planes 
flew a total of more than 4,000,000 air 
miles in Africa and carried 21,300 pas- 
sengers. And all of this four months’ op- 
eration cost not a single plane or death or 
injury to passengers or flight personnel. 


Airline personnel in the United States 
take pride in that record, as well as the 
professional soldiers of the Air Transport 
Command. For it is no secret that when 
the need came for this huge job of trans- 
port, Maj. Gen. Harold George, com- 
manding general, and others at the head 
of the ATC drew liberally on U.S. airline 
personnel, as well as airplanes. The vast 
majority of the planes involved were 
Douglas DC-3’s the Army received from 
the domestic airlines, a fact that will par- 
tially console John or Jane Citizen at 
home when a seat is unavailable because 
of crowded domestic schedules. 

A very large percentage of the pilots 
and other flight and ground personnel 
were fresh from the careful procedures 
of the domestic airlines. This would go 
far to explain the magnificent safety rec- 
ord of this transport over the African Air- 
way. And have no doubt about it, Africa 
was a dark continent when these lines 
were installed and remains so today at 
many an isolated airport. 

Darkness ran all the way from the fetid 
heat and eternal dampness of the equa- 
torial west coast, where the African serv- 
ices joined up with the transatlantic lines, 
to the sun-baked Sahara and the Nile val- 
ley and the biting frosts of nights in the 
desert and over the Atlas and other moun- 

(Continued on page 184) 
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Fleets of especially-equipped planes scatter poisoned 


insect food to assure better crops for America’s war needs. 


and barren lands of the west and 

southwest, airplanes and autogiros are 
scattering clouds of poisonous dust in 
concerted attacks on grasshoppers and 
Mormon crickets—the two arch enemies 
of crops and orchards. 

Grasshoppers and Mormon crickets, 
like modern armies, band together in 
hordes and attack suddenly and with 
concentrated force. 

Bait—appealing insect food concealing 
poison—heretofore has been scattered by 
hand, or with slow-moving ground ma- 
chines. Airplanes spread trails of poison- 
ous powder at a rate of 100 to 150 acres 
each hour. 

Similar to a desert army, grasshoppers 
concentrate on the waste, abandoned and 
rough lands of western states—Colorado, 
Oklahoma, Texas and other sparsely set- 
tled territories—maneuvering for position 


P ana leisurely and low over vast idle 


before commencing their attack on cul- 
tivated crops such as wheat, barley, flax, 
alfalfa, corn, oats and rye. Correspond- 
ingly, Mormon crickets descend from the 
rough mountainous country to move out 
on adjacent cultivated valleys, traveling 
in armies and sometimes spreading over 
a square mile or more of fertile lands. 

The airplane poison bait distributor, 
however, is only a preliminary step in 
the control of insect infestation. The 
main procedure remains in the hands of 
the individual farmer, who by tillage and 
seeding operations restricts egg laying 
and imprisons baby grasshoppers in the 
ground after hatching. Furthermore, the 
more common methods of scattering poi- 
son bait continue to be administered by 
the farmer as he spreads lethal doses by 
hand or by a mechanical spreader. 

The hand-dusting crew and the power 
duster are a necessary follow-up to the 


introductory steps of the airplane poison 
bait distributor. 

Once the dense hordes of grasshop- 
pers and crickets are on the move, they 
attack with concentrated power, devour- 
ing every green-growing thing in their 
path. The airplane comes to the rescue 
of farmers by thwarting these attacks 
before they are launched. Bait that is 
both tempting and poisonous is most ef- 
fective for spreading over the idle waste- 
lands where the bands of destructive 
insects are grouping in formations in 
preparation for their organized march on 
luscious crops. 

In order to spread uniformly the poi- 
son bait—a mixture of sawdust, bran, 
water and liquid sodium arsenite—over 
insect infested areas, in strips ranging 
from 50 to 100 feet, a special airplane 
distributor has been designed by the 
Bureau of Entomology and Plant Quar- 



























































antine, United States Department of 
Agriculture. For example, in a biplane, 
the front cockpit is removed and in its 
stead is installed a hopper, which can 
accommodate from 15 to 17 bags of bait, 
each sack having a capacity of 70 pounds. 
A propeller-driven mechanism on the 
side of the plane regulates the mixture 
so that, when released, the blast from 
the propeller spreads the bait uniformly 
over the ground. The propeller-driven 
mechanism is controlled from the pilot's 
cockpit by a brake. The spreading of 
the bait embraces a range from 50 to 
100 feet, depending on such factors as = 
wind velocity, direction and the altitude 
at which the craft is flying. 

A metal plate attached to the landing 
gear is sometimes employed to expedite 
the dissemination of grasshopper bait by 
the propeller blast. An accompanying 
photograph shows one of a group of auto- 
giros owned by the Bureau of Entomol- 
ogy and Plant Quarantine for the special 
purpose of scattering lethal doses of 
grasshopper bait. The observer in the 
cockpit of this low flying craft is seen 
peering to one side to determine whether 
the insect infestation on the vegetation 
below is intense enough to justify spread- 
ing the poisonous mixture. Another pho- 
tograph shows men joading sacks of bait 
into special hopper of an airplane, ready 

(Continued on page 136) 











The airplane is king where cricket concentrations are heaviest. Much of the 
affected land can only be reached with great difficulty on foot or in automobiles. 
Bait is dumped into special hoppers and carefully spread from low altitudes. 














Lieutenant Weyle flew "Lancasters’’ and 
“Wellingtons” while a flight lieutenant. 


CREW MEMBERS 


Pilot Officer Nick Carter. 


Flight Sgt. Art Schrock. 


Flight Sgt. Val Kennedy. 


Flight Sgt. John Taylor. 


By Lieut. ERNIE WEYLE, U.S.N. 


(Former flight lieutenant, RAF) 


As Told to Roger Williams 


A veteran of 29 missions over enemy territory gives 


a dramatic report on German antiaircraft efficiency. 


proached the target and we knew we 

were in for it. There wasn’t a cloud 
to hide our flight and the German anti- 
aircraft batteries were working overtime. 
Directly ahead and only 25 minutes flying 
time away was the Nazi city of Hamburg. 

This wasn’t our first visit by any means 
but for the next half hour or so we fig- 
ured at any moment that it might be our 
last. The Germans have taken a merci- 
less beating from the RAF and are now 
getting more of the same from the Amer- 
ican Army Air Forces, but their ground 
defenses nevertheless are among the best 
in the world. 

As we passed over the Kiel Canal the 
flak began hurtling up at us. Our flight 
of Lancasters was scheduled to arrive 
over the target first so it was up to us to 
bear the brunt of the defensive fire be- 
low. 

Bags of flak filled the sky all around 
us and searchlights made it doubly diffi- 
cult to escape the accuracy of the Ger- 
man fire. It was our job to saturate the 
defenses; in other words, force the enemy 
to use up his ammunition before the main 
body of RAF raiders passed over. But 
it began to look as if they would saturate 
us long before we ever reached the target. 

We .were weaving and jinking madly 
(altering height, airspeed and course), 
but they were still shooting the flak at us 
with great accuracy despite the fact we 
were pretty high up. 

There was a sudden “wumpf! wumpf!” 
and the plane whipped over crazily on its 
side. We needed no one to tell us that 
heavy flak had hit our left wing and 
flopped our huge plane over as though it 
were but a model. 

I managed to right it and return on the 
beam toward the target, but we had suf- 
fered considerable damage. Our wireless 
antenna was gone and our intercommuni- 
cation system was knocked out. 


l’ was a clear, crisp night as we ap- 


Flak had all but scalped my navigato 
and the rear gunner was shot in wh 
might be termed a vulnerable spot. 
least he was unable to sit down the re 
of the trip. I didn’t exactly escape, eithe 
although I was uninjured. My i 
watch was shot off and there wasn’t eve 
a skin bruise to show what happened. 

We had to drop down to 8,000 feet o 
the target but managed to escape af 
further serious damage. We were actu 
ly down to 6,000 feet leaving Hambum 

This was one of the warmest receptio 
in the 29 missions in which I participat 
over enemy territory. Not even the 1,0 
plane raids on Cologne, Essen and BE 
men were as hot as this one—not for @ 
crew, at least—but the German antia 
craft batteries always did an effective je 
Far more effective, in fact, than 
fighter planes. 

The ,growing Allied air might, as 
tested to by ’round-the-clock bombing 
Hamburg, finally wiped out that g 
seaport city and forced the evacuation 
thousands of injured and homeless 
dents who sought sanctuary elsewhere 
Germany. 

Reichsmarshal Goering’s boasts, deli 
ered early in the war, that bombs wo! 
never fall on German cities have sif 
backfired and in a manner that not ¢€ 
Herr Goering would have dreamed p 
sible. Goering has ordered partial 
cuation of Berlin and approximately 
000,000 citizens of the Reich have 
parted from Germany’s first city. 

The fear that Berlin would be subje¢ 
to the high-powered, precision bomhk 
that devastated Hamburg prompted 
decision of Nazi officials to remove & 
Berlin those persons not essential to 
war effort. 

But regardless of the effectivene: 
the Luftwaffe’s fighter plane intercept 
or the accuracy of antiaircraft gull 

(Continued on page 111) 
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PARACHUTE PARSON 


By ALFRED A. CROWELL 


Capt. Raymond S. Hall took the regular five-week training course, 


started the practice of having chaplains jump with their troops. 


of St. John’s Episcopal church at 

Lowell, Mass., took his first airplane 
ride and jumped out to qualify as a regu- 
lar paratrooper, he didn’t expect to estab- 
lish a precedent for other chaplains to 
follow. 

But Chaplain Hall’s fifth jump won 
him his wings and gave the Army an 
idea: future chaplains assigned to the 
paratroops would have to jump with their 
men. 

How the “parachute parson”—now Cap- 
tain Hall—got that way surprised even 
himself, not to mention his family. 

It all began in the summer of 1941, 
when he applied for a chaplain’s commis- 
sion in the reserve corps without any 
idea of where he might be sent. Along 
came fall and one day the Rev. Mr. Hall 
looked up from a magazine article on 
paratroops to say, “That certainly is an 
interesting outfit!” His reading of a few 
descriptive paragraphs to Mrs. Hall was 
cut short by the arrival of a War De- 
partment letter assigning him to those 
same parachute troops! 

After a week of looking over the situa- 
tion at Fort Benning, Ga., he figured what 
was good enough for his parachute jump- 
ing charges was good enough for him. 
Dumfounded by the chaplain’s applica- 
tion to enter the regular five-week para- 
troop training course, Army officials went 
into a huddle and finally said “okay if 
you want to,” or words to that effect. 

First thing Captain Hall discovered was 
that 10 years in the rectory since his All- 
American swimming at Brown Univer- 
sity hadn’t helped his physique much. 
Body-bending exercises followed by a five 
mile daily run at double-time had him 
ready and anxious for taps. 

“And they had to drag me out morn- 
ings,” the chaplain winced. “It was kind 
of rough,” he said of a schedule that starts 
out with superman stuff and works its 
Way up. 

Pretty soon Captain Hall developed real 
enthusiasm for swinging and climbing in 
the iabyrinthic trainasium bars; hurdles 
and obstructions came easier day by day, 
and there he stood in condition, an ath- 
lete again! 

Always imagining what that first para- 
chute jump would be like, the chaplain 
carefully learned to pack his 28-foot can- 
©py and suspension lines so the ’chute 
would be sure to open. He tediously 
folded the canopy panels, making them 

(Continued on page 144) Chaplain Hall buckles his harness before entering "Skytrooper" for a practice jump. 


Wee: the Rev. Raymond S. Hall, rector 











NAVAL AI 


ERHAPS the least known and at the 

same time the most interesting aero- 

nautical plant in the United States 
is the Naval Aircraft Factory at the Phila- 
delphia Navy Yard. The only organiza- 
tion of its kind, it differs from privately 
operated plane factories in that it is vir- 
tually self-sufficient, manufacturing on the 
spot nearly everything that goes into a 
Navy plane. 

Not only does the Naval Aircraft Fac- 
tory produce Navy planes but it also fab- 
ricates parachutes and tow targets, tests 
aircraft manufactured by other concerns, 
conducts research programs on every- 
thing from pressure chambers to aircraft 
paint and disposes of a lot of the “dirty” 
production work shunned by commercial 
Navy contractors. 

Most other so-called aircraft manufac- 
turers are actually concerned only with 
the making and assembling of airframes. 
Engines, propellers, landing gears, radios, 
instruments and scores of other items 
necessary in a modern fighting craft are 
usually Government Furnished Equip- 
ment, having come off assembly lines scat- 
tered throughout the country. 

At Philadelphia, NAF’s Capt. S. J. Zeig- 
ler manages an organization which has 
approached the point of self-sufficiency in 


me 
2 


== 

-_ a 
a | 

+. ! 


RCRAFT 


walem ke): 94 


By Lieut. GEORGE N. SHUMWAY (USNR) 


Uersatile Philadelphia plant makes planes and 
accessories; tests aircraft, conducts research. 


aircraft production more closely than any 
other establishment. 

Added to the production activity is an 
experimental and research program which 
has reached extensive proportions since 
the outbreak of war. The number of ex- 
perimental projects now taxes all of the 
varied facilities at NAF. The importance 
to aeronautical advancement represented 
by these same projects is beyond calcula- 
tion. 

Activities paralleling those of many 
Naval air stations are performed by the 
flight department with headquarters 
facing Mustin Field. The staff and crew 
personnel of the flight departrnent, among 
other routine duties, must stand ready to 
take NAF planes into blacked-out skies as 
“targets” for ground crews armed with 
searchlights. Ferry service is provided 
for key officers of the factory, the Navy 
Yard, 4th Naval District headquarters, the 
Naval Aviation Supply Office, and other 


Woman worker slices parachute webbing. 





Line of "Nomad" hulls receive inside fittings at assembly shop. 


Naval establishments located in the Phila- 
delphia area. 

On the production side, the factory has 
its own well-rounded line of aeronautic 
equipment consisting of airframes, wing 
assemblies, powerplants, propellers, plas- 
tic-plywood structures, parachutes, tow 
targets and some radio and instrument 
parts. 

Each production shop has, in addition, 
some by-product or related operation 
which has developed as an outgrowth of 
its primary function. The powerplant shop, 
for instance, performs extensive overhaul 
and rebuilding operations on aircraft 
engines withdrawn from service after 
gruelling combat and patrol duty. Re- 
vitalized engines leave the Philadelphia 
shop with all worn parts replaced, their 
gleaming surfaces testifying to the care- 
ful inspection necessary to assure fitness 
for flight. 

Activity at NAF is divided about 
equally between production and develop- 
ment. The biggest production job at pres- 
ent is the PBN contract, the first unit of 
which was launched in October, 1942. 
Output of the patrol bomber has shown 
favorable gains each month. Known as 
the Nomad, the PBN is a Naval Aircraft 
Factory version of Consolidated’s PBY 
Catalina, 

Many production jobs are of a confi- 
dential nature but it can be said that con- 
siderable experimentation and output are 
being marked up in the realm of plastic- 
plywood sub-assemblies. 

One of the later NAF developments is 
an amphibious glider built of moulded 
plywood and other non-strategic mate- 
rials. The airspace over Mustin Field is 








frequently dotted with powerless craft 
circling for landings. 

Responsibility for the manufacture and 
repair of parachutes and tow targets is 
held by the fabric shop. Experimentation 
carried on at NAF in connection with 
parachute manufacture has, over a period 
of time, effected a reduction in cost of the 
*chutes from $700 to $100 each. 

NAF parachutes have a good reputation 


"Nomad" is NAF version of Consolidated "Catalina." 


among Navy and Marine pilots. The letter 
file at the fabric shop is full of testimo- 
nials praising the dependability of NAF 
*chutes. It is known that the percentage 
of failure has been infinitesimal. 

The factory’s pressure chamber is de- 
signed to accommodate both flight per- 
sonnel and matériel. A project of the 
engineering department, the chamber in 

(Continued on page 188) 


Wings and engines are fitted on “Nomads” in final assembly shop at Philadelphia. 








"Tree scrap" rubber from the Castilloa trees of Nicaragua being loaded into an ATC Douglas for flight to U. S. 


RAW RUBBER BY AIR 


Jransportation of rubber by air as an emergency measure 


may open the way to post-war development of new sources. 


pal cargoes on air routes from Central 

America and more than 100 tons were 
flown to the United States in the first 
two months of such shipments. 

Utilizing space in northbound planes, 
the crude rubber is coming in increasiug 
quantities from airfields situated deep in 
the American tropics. More than half of 
the airborne tonnage has come from the 
Republic of Panama. Most of the re- 
mainder has been from the Canal Zone 
and Nicaragua, with a few tons from 
Guatemala. 

The rubber thus far brought from the 
Canal Zone is seized enemy rubber, now 
put to work to help defeat the Axis. The 
remainder is in the form of “tree scrap” 
from the wild Castilloa trees of Central 
America. 

Tree scrap is the coaguiated latex that 
collects at the base of the Castilloa tree 


Rost cs: has become one of the princi- 


after it is tapped in herringbone fashion. 


It is of a lower grade than the smoked 
sheets of Castilloa prepared from more 


carefully collected latex that has first 
been screened of impurities and then 
cured by smoking. The tree scrap brings 
the basic price of 33 cents a pound estab- 
lished by the Rubber Reserve Company. 

Throughout the Castilloa region gath- 
erers assemble tree scrap and deliver it 
to the airfields. Army planes returning 
north from the Canal Zone pick up the 
scrap rubber in 100-pound bags and fly 
it to San Antonio, Tex. A plane may 
load as much as 4,000 pounds of scrap 
rubber along the northward route, de- 
pending on space available. 

The tree scrap now being flown out of 
Central America represents only a frac- 
tion of the overall rubber development 
in those countries. The area contains 
millions of wild and semi-wild Castilloa 
trees, with many operations being con- 
ducted according to modern methods of 
screening and curing the latex to pro- 
duce. a higher grade of crude rubber 
Thus, the tree scrap collection represents 
but a fraction of a vast development of 


Central American rubber production ex- 
pected to yield long-range benefits in the 
post-war era as well as furnish an im- 
mediate wartime source of this strategic 
material. 

Ranging the tropics for every source of 
rubber, the chicle workers of Central 
America are also gathering Castilloa rub- 
ber. In Guatemala and Yucatan the 
planes that have been bringing chicle for 
chewing gum from inaccessible forest 
regions to river ports are now serving to 
bring out Castilloa rubber as well. 

The Central American republics are 
among the 17 American rubber-producing 
countries that have agreed to sell their 
exportable surplus of rubber to the Fed- 
eral agency. The contracts, running to 
1946, set prices ranging from 33 to 45 
cents a pound and provide for long-range 
development of the rubber industry in 
the western hemisphere. Other planes 
throughout the vast Amazon river basin 
area are engaged in handling crude rub- 
ber secured from the Hevea tree. END 
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Hindi 


Jhe modern Iraq Air Force helps guard rich oil 


fields of the Near East against Axis aggression. 


Bagdad and Iraq, an important cen- 

ter of the Mohammedan world. Fan- 
tastic, alluring Bagdad has tossed aside 
itt dream-like atmosphere of “The 
Arabian Nights” and emerged in the mod- 
earn war-torn world as the progressive 
air-minded capital of the picturesque 
country of Iraq. 

And if tale-spinners once fascinated 
audiences with the yarns of a magic car- 
pet that sped through the air at a word 
of command, the modern story teller has 
an equally interesting—if less romantic— 
story of today’s magic carpet of Bagdad, 
the airplane. 

Today Iraq has stood successfully as a 
bulwark of defense against Hitler’s frus- 
trated push eastward; its oil fields a prize 
Berlin was eager to grasp: Axis war 
leaders were surprised to find Iraq—with 
British support—ready to defend itself. 

You think Germany is air-minded? 
You believe that the United States has a 
top place in national air-consciousness? 
Well, perhaps so; but the Bedouins of 
Iraq can challenge any claim for air-in- 
terest with the amazing progress they 
have made in the last few years in the 
world of man-built wings. 

In the Iraq defense lineup are Douglas 
8A-4 attack bombers. Export version of 
the Douglas attack bombers once used by 
the United States Air Forces, the 8A-4 
belongs to a series purchased earlier by 
the United States and the Netherlands. 


A ‘REVOLUTION” has taken place in 


The planes are powered with a 1,000 h.p. 
Wright Cyclone engine, having a top 
speed of 250 m.p.h. and a service ceiling 
of approximately 25,000 feet. These planes 
are in a country fabled for its charging 
warriors of the desert whose steeds speed 
them over hot sands. 

The horse and the camel, animals long 





CUNNINGHAM 


Son of an Arab prince, Maj. Mahmoud al 
of the Iraq Air Force test-flew 
Dougias 8A-4 attack bomber in California. 


associated with the Arab tribes, would 
have a common ground for conversation 
if they could get together. Even as mech- 
anized units have submerged the value 
of the horse in European warfare, so has 
the plane shaded the importance of the 
famed camel corps. Iraq and all Arabia 
knows that the “ships of the desert” 


Italian Breda "65" planes of the Iraq Air Force at Bagdad airport. Some native pilots 
were trained at the Italian Royal Air Academy, a few in Germany, most in England. 





















One of 15 Douglas 8A-4 attack bombers built for Iraq. The 8A-4 is powered by a 
1,000 h.p. engine, reaches better than 250 m.p.h., carries 1,800 pounds of bombs. 


would be an easy prey for the ships of 
the skyways. The Iraq government, once 
its stand against the Axis had been so- 
lidified by the blood of rebellion, wasn’t 
going to be caught unprepared. 

Today Iraq boasts of a military air fleet 
of considerable size, the exact number of 
planes a secret guarded by the authori- 
ties. When I talked with an officer of the 
Iraq air force he commented, “Sorry, the 
number of planes, that I cannot tell. We 
have many, very many.” 

Yet in 1926, Iraq had no military 
planes, no commercial airways and the 
only planes seen outside of Bagdad 
proper were a few old “flying coffins” left 
over from the Turkish battle against the 
Allies in the first World War. 

And if Iraq had had planes the land 
would still have been in no better de- 
fense position as the country had no 
pilots. The Arabian country now has over 
1,000 trained army pilots. That should 
score an important point for Iraq’s avia- 
tion progress. 

Iraq is in southwestern Asia, has an 
area of some 116,000 square miles and a 
population of nearly 9,000,000. A modern 
contribution to the fast changing map of 
the world, Iraq was created when the 
Allies signed a peace treaty with Tur- 
key after World War I and the former 
German supporters surrendered the 
Turkish vilayets of Basra, Bagdad and 
Mosul which became a British mandate 
known in Arabic as Iraq. Emir Feisal, 
third son of the King of Hedjaz, was made 
ruler by referendum, and was succeeded 
(on his death) in 1933 by his 21-year-old 
son, Ghazi Ibn Feisal. But before the first 
king’s death a treaty with Great Britain 
was signed at Bagdad June 30, 1930, grant- 
ing Iraq complete independence. 

Iraq’s area is about that of Italy—or of 
Ohio, Pennsylvania, New York and New 
Jersey—yet its importance far overshad- 
ows its area. Iraq, if undefended, would 
have been open to quick invasion by the 
Axis powers. Even as Arabia was used 
by Germany in league with Turkey for 
a possible gateway to India in World War 
I, so the anti-British control of Bagdad 
and Iraq would now be important geo- 
graphically as well as for its psychologi- 
cal effect on the Islam world. 

Such a line of reasoning was doubtless 
followed by Minister of Defense Jafar 
Pasha who, with an eye to the future, 


realized the need of aviation’s reassuring 
arm in the new government and felt that 
a flying program could be carried out 
swiftly. Around 1926 he began to put his 
plans in operation, and though he was as- 
sassinated 10 years later his successor, 
Taha al Hashimi, carried on the air ac- 
tivities. 

Bagdad itself had witnessed some fly- 
ing when it was under Turkey in World 
War I. The Turkish army had an air 
force and its officers were quite inter- 
ested in flying. Too, the British army had 
sent planes into Arabia in an effort to 
smash the large forces arrayed against 
the English. 

Aviation played an ultimately unsuc- 
cessful part in England’s worst defeat in 
Mesopotamia. Under General Townsend, 
the British had sent an expeditionary 
force against the Turks, captured the im- 
portant town of Kut-el-Amara. But after 
further advance the British were driven 
back to the town and surrounded. The 
6,000 Indian and 3,000 British troops were 
besieged by some 13,000 Turks. A relief 
expedition sent to raise the siege failed 
to break through and the defenders 
found themselves starving. 

In an effort to aid the men, the British 
sent in supplies by plane, but whereas 
the German planes are credited with Eng- 
land’s defeat in southern Norway, Flan- 
ders, Greece and Crete in the present war, 
the English planes were unable to bring 
in enough supplies and after 143 days the 
British surrendered. This blow to Allied 
prestige in Islam lands caused the resig- 
nation of England’s Secretary of India J. 
Austen Chamberlain, and the expedition 
was reported in Parliament as “under- 
taken with insufficient forces and inade- 
quate preparation.” The similarity to the 
ill-fated Norwegian and Greek expedi- 
tions is apparent. 

Knowing the World War background 
of Mesopotamia, the Iraqi made no half- 
way advances in aviation. In 1926, ex- 
aminations were given to promising young 
men in Iraq and those selected were sent 
to England for training as flying instruc- 
ors, fighters or bombers. These youths 
stayed in England for three years. A 
year or two after the first men went to 
England, a number of students were sent 
to Germany and Italy for instruction. 

The Iraq government wanted to get the 
best instruction available. As it was 


found that England offered the best avia- 
tion education, more men were sent there. 
Realizing, nevertheless, that English train- 
ing was not enough to fill its air needs, 
the Iraq government (about 1928) com- 
menced construction of two military fly- 
ing schools. One was built five miles and 
the other about 20 miles from the center 
of Bagdad. Ultimately the government 
had 150 planes for each school. All in- 
structors were Arabians trained in. Eng- 
land and the English training program 
was translated into Arabic. The men, 
however, were taught in both English 
and Arabic as English is a popular lan- 
guage and most of the educated people 
speak it fairly well. 

After two years in the Bagdad schools, 
some of the flyers—until the war en- 
croached upon Iraq—were sent to Eng- 
land for advance training work in bomb- 
ing. Additional aviation schools were un- 
der construction. The pro-German ele- 
ment, said to be financed by Axis money, 
flared into short-lived aggression in 1941, 
was promptly smashed by British troops 
and loyal Iraqi forces. All-out defense of 
Iraq against the Axis was built. 

The Iraq government uses English De 
Havilland Tiger Moth planes for its stu- 
dents, follows this up with more ad- 
vanced ships such as the Hawker Audaz, 
Gloster Gladiator, De Havilland Dragon 
Rapide and Italian Bredas. First Ameri- 
can warplanes to be used by the Iraq 
government were the Douglas planes. 

The initial contract for Douglas planes 
was made in 1939, when an Iraq commis- 
sion visited the United States. This com- 
mission was headed by Maj. Nasir Jan- 
abi, commander of the northern section 
of the Iraq air force. On this commis- 
sion’s return to Iraq, a new military mis- 
sion came to Santa Monica, Calif., home 
of the Douglas Aircraft Company. This 
group was headed by Maj. Mahoud al 
Hindi, a prince of Iraq trained in Eng- 
land. At Santa Monica, Major Hindi tested 
attack bombers bought by his govern- 
ment. 

The ferociousness of the Arab fighter 
is equally as hard to combat in the air as 
on the desert. Too, the government lead- 
ers had realized that capable ground 
crews are a necessity and had established 
training schools for mechanics. Iraq is 
prepared for air war both in defense and 
offense. 

With the excellent military progress 
made in the air to supplement its army, 
Iraq hasn’t forgotten to aid commercial 
airline growth. 

Until 1927 a few barnstorming pilots § 
constituted Iraq’s non-military aviation. 
But that year the commercial lines of 
Europe saw the possibility of establish- 
ing a route that included this country’s 
capital. Thus in 1927, Bagdad found it- 
self on a regularly scheduled route of the 
London - Karachi - Bombay operations of F 
the British Imperial Airways. This in § 
troduction to systematized flying was fc 
lowed by service from the Royal Duten 
lines on flights between Amsterdam and 
the Dutch Indies; inclusion on the Paris 
to Indo-China run of French Air-Orient; 
and then German Junkers. j 

The government began Iraq’s own com f 

(Continued on page 185) 
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night 


will, we believe, be dominated by two 
considerations: 
(1) vast numbers of war-made pilots; 
(2) vastly increased usefulness of new- 
ly-developed planes. 
It seems certain to this writer that pi- 
»9ts will want more safety in their planes 
even at the cost of speed. The present 
yutlook is glowing. It promises revolu- 
tionary changes, though after the last war 
1 similar hope was not soon realized. 
Many do not remember that some combat 
pilots returned from World War I want- 
ng nothing to do with flying. They didn’t 
think it was safe and most of the public 


| post-war future of private flying 


agreed. It was certainly expensive. 

It is reasonable to suppose that flyers 
returning from this war will not demand 
100 m.p.h. planes. They will have had 
enough of high landing speeds for a 


while. Nor could such speed be supplied 
them with anything like economy despite 


the quantity production we look for. The 
safety inducement would be reduced 
irastically. 

Present indications are that the heli- 


copter will supply the three basic needs 
yf the private flyer—safety, speed, econ- 
Its added safety during daylight 


ymy 


will be pleasant, and at night essential. 
No doubt it will not be as fast as the 
fixed-wing plane of equivalent horse- 


power and price, nor as cheap to make or 
fly. But it should at least come close to 
reasonable satisfaction in both directions 
and it ought to eliminate a problem which 
has worried flying clubs for many years. 

In our local Pylon Club (in Pennsyl- 
vania) we found that there was an aver- 
age turnover of pilots every four years. 
Enthusiasts dropped out for a variety of 
reasons. Perhaps the flyer got married 
and acquired responsibilities which re- 
minded him from time to time that there 
was a certain amount of danger in flying. 
Sometimes the reminder would be de- 
livered rather forcibly by his wife. Fi- 
nancial difficulties perhaps increased. 
Also, some of the novelty and thrill had 
worn off 

But there were other difficulties. One 
if them was the nuisance of transporta- 
‘ton to and from airports. 

Another big reason for pilot turnover 
in the flying clubs and in unorganized, 
sporadic flying was the danger of flight at 
There was greatly reduced utility 
1 the airplane because most pilots could 
1ot fly safely in darkness. It is possible 
to argue at great length about speed, cost, 


REPORT 


radio, landing strips and all other points, 
but it all boils down to “danger if you do, 
inutility if you don’t.” The helicopter 
should fix that. For those who want 
more speed for long distances the high- 
speed, fixed-wing plane is needed. For 
those who want more thrill, the good old 
open ship can be flown in spins, rolls and 
winter weather. 





L. P. Sharples, author of this article and 
chairman, AOPA executive committee. 


Among pilots there is no present ten- 
dency to assume that the helicopter will 
be a complete howling success. This is 
a proper attitude toward all unfinished 
inventions. Furthermore, manufacturers 
of light, fixed-wing planes have some 
points up their sleeves to take advantage 
of—multi-wing-slots for slow-landing, 
higher octane gas, radar, stiffer light 
metals and other war-born achievements 
of the engineer and designer. 

No matter what occurs in the tech- 
nical development of flying there will 
have to be a thorough overhauling of 
flight regulations because of the vastly 
increased number of private pilots after 
the war. The present air traffic control 
system, whereby every pilot in certain 
districts is individually tracked and in- 
structed by radio, must be folded up and 
put away with the hoop skirts. The con- 
tinuous type of radio aid which can be 
used by any and all pilots regardless of 
movement, sequence or operation must 
become universal. 

Periodic broadcasting of weather should 
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be resumed and continuous or periodic 
broadcasting of other information started. 
It is simply impossible to imagine a type 
of air traffic control which would con- 
tinue to tabulate every flight along an 
airway individually any more than it 
could be imagined for automobiles. 

A subject needing more immediate at- 
tention is wartime restrictions. The air- 
port operators and many private pilots 
feel that they have become “forgotten 
men” as far as Washington is concerned. 
Washington is forgivably too busy win- 
ning the war to pay much heed to the 
rights of private pilots and in conse- 
quence they have received some rough 
treatment. For instance the owner of a 
plane cannot sell it to his neighbor or 
even to his brother unless he obtains per- 
mission of the War Production Board. 

Our good friend Jack Nelson of WPB 
has been very considerate when reached 
individually by pilots through the tele- 
phone or personal visit but the problem 
has been difficult for a private pilot in 
Africa who wants to sell his plane be- 
cause his bride is tired of paying storage 
charges. 

Similar difficulties face the fixed-base 
operator who owns a half-dozen light- 
planes but is not allowed to rent out any 
of them without begging someone’s per- 
mission in far-away Washington. His 
pilot training program, in most eases, 
was cancelled and his business shut off 
like a spigot by this non-renting order. 

The pilot who wants to continue buy- 
ing time until he gets a higher license is 
also hamstrung. The Aircraft Owners and 
Pilots Association (Carpenter’s Bldg., 
Washington, D. C.) can often assist those 
who are in trouble and will write in, 
giving details. AOPA then presents com- 
pleted formal requests in person to the 
proper Government official, who can fur- 
nish immediate telegraphic action direct 
to the pilot. 

Today private pilots in general have one 
thought uppermost in their minds. “Where 
do I belong in the war flying picture and 
how do I get there?” 

The young and fit can, of course, be- 
come fighter or bomber pilots. The young 
and less fit can become “grasshopper” or 
glider pilots. The older and fit can be- 
come ferry or transport pilots in the vast 
Air Transport Command. The less avail- 

able can become patrol pilots for the Civil 
Air Patrol. And the fit and female can 
become ferry pilots in the WAF’s. 
(Continued on page 117) 
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ELECTRIC 
GUN SIGHT 


By WAYNE GORDON 





Jurning two dials automatically provides 


the firing data which formerly required 


precious moments of study during combat. 


ness, have electricity and optics come 

to the aid of the human senses than in 
the British gun sight, Mark II, details of 
which were made available to FLYING re- 
cently in Washington. 

The pilot of a pursuit airplane with 
fixed guns, which he aims by aiming the 
whole airplane, and the gunner in a larger 
plane swinging his guns on swivel mounts 
or in turrets, each had the same problem. 
At speeds incomparably higher than those 
of any previous human physical experi- 
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Figure 2. Sighting image on reflector. 
ence, each was supposed to pick his tar- 
get, estimate its range and course, and 
fire his machine gun accurately. The 
familiar ring and bead sight was what 
most of them had to use. 

It was efficient enough for antiaircraft 
guns on the ground. Through long prac- 
tice the boys who fired into the air had 
learned much about shooting down air- 
planes which, among other things, helped 
win the Battle of Britain. But many of 
them came back from successful missions 
complaining: that, if they hadn’t had to 
“scrunch down” and take a long and de- 
liberate measurement through ring sight 
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and bead, they would have gotten far bet- 
ter results. 

So British researchers set to work. 
Their first problem was to find a means 
whereby the pilot of a pursuit job might 
line up his target without such scrunching 
of his body and diversion of his eyes as 
to impair his flying of the airplane. The 
results were so good that the sight they 


developed has now been supplied to many, 


if not all, fighter pilots, British ‘and Am- 
erican. 

In essence the thing they developed is 
simple. The target itself becomes, in ef- 
fect, the forward bead sight of the gun. 
And the ringsight, by which that target 
is co-ordinated into the line of fire of the 
plane’s armament, is a suitably illumi- 
nated reflection on a small clear glass 
screen. By two simple dial settings on 
the device that image and the target on 
which it lines up can be made to tell in 
a flash more about the firing problem 
involved than the long and precious mo- 
ments of study a pilot had previously had 
to devote to getting bead, target and ring- 
sight properly lined up. 

Furthermore, he can do all this from 
almost any position that will enable him 
to sight the target through the clear glass 
screen. The distance or angle of his eye 
in relation to the screen is not important 
so long as he can bring the target in on 
it. The ideal position, however, is for the 


gunner’s eye to be about 17 inches from 
the center of the glass screen. 

That screen is rigidly mounted in the 
instrument at an angle of 45° to the line 
of the plane’s flight or the movable gun’s 
trajectory. Beneath it is a small electric 
light bulb which projects onto the screen 
an image of a ringsight, with modifica- 
tions, such as that pictured in Figure 2. 

One of the most important of those 
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Figure 3. Plane in space B is in range. 


modifications is that the gap between the 
two horizontal elements of the sight can 


(Continued on page 189) 
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discourages longevity. Originally the 

term simply meant flying low need- 
lessly. That definition has been expanded 
to include grandstanding, or showing off 
—flying foolishly and carelessly. The 
term itself is said to have arisen from an 
incident in which the wheel of a low- 
flying plane struck a pedestrian on the 
head and crushed a new top hat he was 
wearing. Besides being grounded for 
quite a stretch, the pilot had to buy the 
pedestrian a new hat, costing $12.50, in- 
cluding tax. Hence the name “flat-hat- 
ting”—which is probably as good a name 
as any. 

The line we are going to take in this 
manual is that flat-hatting is a no-good 
way to fly. In other words, don’t do it. 
Not only will it get you nowhere, it will 
get you killed. There are many ways to 
flat-hat, all of them bad, and we shall 
attempt to deal here with the most pois- 
onous ones. 

This practice is the bane of all aviation 
and has long been the curse of private 
flying. There was never much excuse for 
foolish flying even in peacetime, but this 
sort of thing in wartime is nothing short 
of criminal. The loss of planes and men 
means serious delay in getting on with 
the fight. By the time the Navy has pre- 
pared you to fly with the Fleet it has in- 
vested approximately $27,000 in you. This 
is not considered hay, even by the Navy, 
which, aside from its interest in you per- 
sonally, has no desire to lose its invest- 
ment. A basic training plane costs about 
$50,000; obviously, if your skylarking re- 
sults in the erasure of both yourself and 
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HAT TING 


provo 


your plane, the Navy has taken a $77,000 
kick in the teeth. This is ill-advised. It 


is unsound finance. Besides, what it 
amounts to is simply an Axis victory— 
the enemy has downed a plane without 
firing a shot. 





One of the most frequent causes of 
flat-hatting is women, or girls, as the 
case may be. If you are planning to im- 
press some female by cocky stunt flying, 
you are wasting your time. The average 
girl’s understanding of the niceties of 
flat-hatting is not acute. She will be 
much more impressed if you are able to 
take off and land and keep on an even 
keel while in the air. Matter of fact, she 
would probably be just as pleased if you 
came to see her in an automobile, or on 
a horse. 

To show off for a girl, of course, it is 
necessary to fly very low, so she can see 
who you are. This is the prime cause of 
accidents of this sort. At low altitudes 
engine failure or another kind of failure 


An outstanding educational job is being done by the Training Division, 
Bureau of Aeronautics, U. 
the “do's and “don'ts of correct flying procedure—and getting it 
across with a smile. 
— cut-and-dried rules and regulations into chuckle- (and thought-) 

ing pamphlets profusely illustrated with caricatures that drive 
home the particular ‘'do"’ or ‘don't’ under discussion. Impressed with 
the value and importance of this new approach to educetional problems 
FLYING has published several of the Training Division's earlier produc- 
tions. ‘'Flat-hatting Sense,"" presented herewith, reaches a new high 
in this form of instruction. Others of particular merit will follow.—Ed. 










avy, in successfully getting across to pilots 


Top-notch writers are assigned fo the task of con- 


will certainly have sad results. With 
proper altitude a recovery can be made, 
but close to the ground there is no time 
to correct your trouble. Girls and wom- 
en, incidentally, have no conception of 
what constitutes dangerously low flying. 
A recent case involving an aviation cadet 
illustrates this somewhat irrelevant point. 
At the court martial it was brought out 
in evidence that the young man’s girl and 
her mother were in a hotel room in a 
moderately large city when the suitor 
came to call, by airplane. The complaint 
of a large group of citizens was that the 
young man flew around the several wings 
of the hotel like a pigeon, disturbing prac- 
tically everybody and scaring several into 
mild shock. When the court asked the 
girl’s mother if, in her opinion, the ac- 
cused had been flying low, she replied 
heatedly, “Certainly not! That boy never 
once got below the fifth floor!” 
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The following similar case is quoted 
from the Civil Aeronautics Journal of 
May 14, 1942: “Shortly after take-off, the 
aircraft was noted flying at low altitude 
a few miles from the airport. Witnesses 
observed one complete loop being made 
and then another maneuver which ap- 
peared to be an Immelman turn; both 
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maneuvers were completed at an altitude 
no greater than 400 feet. The aircraft 
made a 180° left turn over the local 
schoolhouse and then dived at a very 
steep angle, followed by an extremely 
sharp climb. At the peak of the climb 
the aircraft stalled and started a right- 
hand spin, falling through tension lines 
to the ground. 

“The investigation disclosed that the 
pilot was acquainted with a young lady 
who taught school at the school building 
over which the acrobatics had been per- 
formed and that he had, on one other oc- 
casion, flown over this schoolhouse in a 
similar fashion.” 

These cases show clearly the folly of 
flat-hatting for the benefit of girls 
There can be little doubt that no matter 
how much your girl enjoys your flat- 
hatting she would prefer to have you 
alive. Even an aviator does not make a 


very lively corpse. 
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S0,cc0 MAN HOURS 
THROWN AWAY / 


In spite of the fact that man designed 
the airplane to get off the earth, some 
flyers persist in sticking as close to the 
earth as possible. One of the chief rea- 
sons why it is fun to skim along the per- 
imeter of the globe is that the sensation 
of speed is much greater at a close dis- 
tance. Seeing barns, cows, farmers, roads, 
telephone poles, and privies fly beneath 
you is very satisfying, but is also very 
dangerous. One minute you're feeling 
wonderful and the next minute your mor- 
tal coil has come to rest in a cornfield 
while your spiritual self has begun to 
gain altitude rapidly. Your rate of climb 
in a case of this kind will amaze you, but 
unless you are rejected by St. Peter you 
won't be able to get back down. 

According to Bureau of Aeronautics 
investigations, the way quite a few low 
flyers wind up behind the eight ball is 
colliding with wires of some sort. A re- 
cent report concerned a young man who 
was batting over, or through a railroad 
yard and neglected to notice a high ten- 
sion wire that cut across the area. He 
saw it a fraction of a second away and 
elected to go under it. In doing so he 
overcontrolled, hit a railroad track and 
scooted down it for some 200 yards, shed- 
ding aircraft parts as he went. By ex- 
treme good fortune, this flyer emerged 
relatively whole, having lost fewer parts 
than his plane. However, his days as an 
aviation cadet were over. 

An admonition in the BuAer News Let- 
ter not long ago read: “All pilots are 
warned that only those high tension wires 
that are useful for navigational purposes 
are indicated on charts.” You can never 
tell, while hedge-hopping, when you are 
likely to run onto wires. Exploiting the 
many rather dubious uses of electricity, 
man by now has trussed up the world 
like a bale of hay, and he has done it 





promiscuously. There are, it is true, a 
few guides. In the neighborhood of any 
sizable lake or river, high tension wires 
are frequently found; big dams are also 
nerve-centers for high wires. 








incidentally, afford perhaps 


Lakes, 
the least desirable of all places to flat- 


hat. When the water is slick no flyer in 
the world can tell accurately how far he 
is off the surface. It is hard enough when 
the lake is rippled, but a smooth water 
surface is a well-known death trap for 
aviators. There are numerous such cases 
on record, many of them involving drown- 
ings and all causing lamentable damage 
to airplanes. 

As far as stunting, or acrobatics, is con- 
cerned, the Navy encourages its pilots to 
become adept at this department of fly- 
ing, but it does not encourage novices to 
try acrobatics before they are ready for 
them. Let your instructors tell you what 
you are capable of doing. And, even more 
important, don’t try any kind of stunting 
without plenty of altitude. When an air- 
plane goes into a spin at 100 feet, it gen- 
erally keeps spinning for about 103 feet, 
which includes three feet of earth. Pilots 
have found that bailing out during this 
kind of a maneuver presents difficulties; 
the men whe have been able to get out 
of their cockpits have had little use for 
their parachutes. 

It has been found that much of this low 
stunting has been done by cadets who 
want to impress their colleagues. 

Among the lesser tragedies recently 
noted was the case of Mosely Potts, an 
incurable flat-hatter. This case was bi- 
zarre enough to warrant retelling in some 
detail here. Potts, a good looking young 
man, was an excellent flyer but he had 
a penchant for scaring people and an- 
imals. He took delight in diving on au- 
tomobiles, men on horseback, mules, 
cows, pedestrians, sheep, goats and the 
like. If he could make a horse bolt, a 
mule kick down a fence, an automobile 
drive into a ditch, or a cow swallow her 
cud he was much gratified. Whenever he 
could get hold of a plane he whiled away 
a few hours roaming the countryside in 
search of stray fauna. In brief, Potts had 
terrorized the area so thoroughly that 
several of the nearby farmers were re- 
portedly living in their storm cellars and 
tilling their fields at night. At 1:30 on 
September 23, Potts took off for an after- 
noon of flat-hatting. By 3:15 he had 
chased a herd of goats into a creek, 
driven a truck off the road, and run two 
farmers up a tree—an average afternoon. 
Shortly after four he spied a Buic’.. sedan 
spinning along a rural highway. There 
was no other car in sight, so Potts pointed 
his nose down and went to work. 

First he zoomed over the car at a height 
of 10 feet, gunning his engine hard. Then 






















he circled around and approached from 
the front. The driver of the car steered 
off the road, through a barbed wire fence, 
and into a hay stack; then he wheeled 
around, came back on the road, and 
started off again, upon which Potts, who 
was having an extremely joyous time, re- 
newed the horseplay. He kept it up over 
a-distance of more than 20 miles, or un- 
til his home station unexpectedly came 
into view. When this happened, he began 
to have a pronounced feeling that all was 
not well. This was substantiated soon 
afterward when he landed and came in. 
“The admiral wants to see you,” one of 
his colleagues said. “He says you chased 
him and his wife and daughter off the 
highway four times, through two fences, 
into a haystack and ruined all four of his 
new tires. His daughter’s down at sick 
bay suffering from shock and his wife’s 
trying to get in touch with her lawyers.” 

The greeting Potts received in the ad- 
miral’s office was warm, brief and to the 
point. “Potts,” said the admiral, “you’re 
going to look strange in the striped suit 
you're going to be fitted for!” 

It is regrettable that a young man with 
such obviously fine points should be led 
astray by flat-hatting. Potts shucked off 
a promising career for a few afternoons 
of sport. 

Nor is all this 2,000 h.p. stupidity con- 
fined to American airmen. The Royal Air 
Force Journal for April, 1943, devoted 
considerable space to the costly practice 
and included several examples together 
with the punishment handed out. There 
were courts-martial, chiefly for offenses 
like low diving, skimming over houses, 
banging into automobiles and similar 
forms of skylarking. In nearly all cases 
the culprits were dismissed from His 
Majesty’s service 





Even the discipline-minded Germans, 
who are less inclined to be frolicsome than 
many, have their troubles with flat-hat- 
ting, or as they call it—Flugenkerflatzmit- 
tendorfergesellshafftvereingang. The Ger- 
mans, however, do not give high marks 
for this kind of horseplay. Among re- 
cent German documents was a file de- 
scribing numerous breaches of flying dis- 
cipline. A communication signed by none 
other than Goering himself listed the 
cases under the following headings: 

(a) Arbitrary deviation from the pre- 
scribed mission for the purpose of so- 
called visits to acquaintances and rela- 
tives, involving departure from the pre- 
scribed flying height. 

(b) Arbitrary low level attacks. 

(c) Arbitrary acrobatics below 1,000 
metres. 

(d) Arbitrary low flying. 

(e) Every other tvpe of flying that en- 
(Continued on page 94) 
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Jhe Navy's newest fighter is a 
hellcat, but only to the Japs. To U.S. 
pilots it is 'bug'-free, easy to fly. 


iF you can believe U. S. Navy pilots who fly Hellcats, 
Grumman’s newest fighter (technically the F6F) is the 
finest single-engined fighter ever designed. But pilots’ 
ans, ; reports are many times more enthusiastic than informa- 
than ; gins ah eh a eae + tive. Pilots currently flying the Corsair—in the same 
-hat- ; ; class as the Hellcat—will swear by their log books that 
zmit- 7 the former has a slight edge on the Grumman. One fact 
Ger- about the Hellcat is important, however: the glowing 
narks reports from pilots are far more widespread and abun- 
re- ; e pak ie : ke dant than they have been for the Corsair. 
> de- 7 ee os : For an airplane with its horsepower and wing loading 
3 dis- of ei. ; (both restricted), the Hellcat is surprisingly easy to fly; 
none ke * there are several women pilots at the Grumman plant in 
the q : i mre Farmingdale, L. I., who put “slow time” on Hellcats as 
} 2 ia : they come off the assembly line. At sea, the Hellcat has 
pre- tate proved itself so suitable to carrier operations that it prob- 
f so- : at - } ably will be the only combat-carrier-based fighter used 
rela- ; ™ from new on. The Wildcat probably will be the standard 
pre- ' fighter on smaller carriers, the Corsair probably being as- 
signed to land-based, instead of carrier-based operations. 
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WILDCAT has mid-wing, wheels in fuselage, fixed tailwheel. 








Zooming past the stern of a Jap freighter, this "Mitchell" has just released its bombs (note open bomb doors). Foam at stern 


marks an earlier bomb. White puffs just above stern are from guns firing at "Mitchell." Two small Jap boats are cargo lighters. 


Coming in at water level, this Mitchell" has just started its zoom over ship. Its bombs were released at almost the same instant 
this picture was taken. Splashes beside ship are from bombs of camera plane. Note second "Mitchell starting attack in distance. 





















The near-miss alongside this Jap vessel did considerable damage. The explosion near shore sank a small vessel. The bomb 
in the foreground was from the camera plane, missed the freighter, but almost hit the swerving lighter. Note bomber at top. 
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WEWAK 
ATTACK 


\ many remarkable photographs have come out of this 
war that they are becoming commonplace. Most of 
them are due not so much to photographers as to great 
technical advances in photographic equipment. The photo- 
graphs on this and the opposite page, for instance, are the 
work of one of the excellent automatic, high-speed cameras 
used by the Air Forces. Such cameras are installed in 
bombers to photograph what happens to each plane’s 
bombs. The results, as these pictures illustrate, are so 
striking that they might have been faked in Hollywood. 
Actually, they are the official record of what took place 
one recent day when a group of AAF North American 
Mitchells attacked Jap shipping in the harbor at Wewak, 
in New Guinea. The Jap losses this day were quite high. 








Got him! The black smoke is from a direct hit, while 
the explosion at the stern helped in the final sinking. 


\>1@) 00 @)>S Gam mv) | as 


by PHYLLIS GANDEE 


Women test engineers using electrolytic analyzer and fractional distillation apparatus at Consolidated Vultee. 


work with their fingers dextrously on fine tasks . . . make neater reports than men... 


"They 
reports chief test engineer. 


Jechnically-trained young women prove they can do a man’s 
job in Consolidated Vultee s engineering test laboratories. 


neth R. Jackman, chief test engineer 
at the San Diego, Calif., division of 
Consolidated Vultee Aircraft Corporation 
was faced with a serious problem. He 
found it was becoming more and more 
difficult to secure additional men for his 


Me than a year and a half ago Ken- 


engineering test laboratories. Taking a 
tip from other divisions of industry, he 
decided to try women for the exacting 
work carried on under his supervision. 
Jackman succeeded in rounding up a 
group of young women, none of whom 
were graduate engineers but who all 
were trained in physics, chemistry, math- 
ematics or some other basic science per- 
tinent to laboratory testing. He brought 
these women into his department. These 
ex-housewives, ex-school marms, ex-art- 
ists at first were given small jobs and 
detail work designed to familiarize them 
with the routine. As aptitudes were dis- 
covered, they were quickly promoted into 


more technical phases of aircraft test en- 
gineering. . 

Today, 17 women test engineers have 
taken over jobs never before attempted 
by women in this highly specialized field. 
Working side by side with trained men 
engineers, they make experiments and 
run tests on the four-engined Liberator 
bombers, on huge Coronado cargo planes, 
on Catalina flying boats and on experi- 
mental planes. 

The fact that not one has an engineer- 
ing degree is no barrier. Intelligent, 
eager to learn and intensely sericus about 
their work, they have taken hold of their 
technical duties with amazing aptitude, 
Jackman declares. 

In a corner of the test lab, Mrs. Peggy 
Jo Sipe, native of Long Prairie, Minn., 
was perched on a stool before a table ar- 
rayed with blobs of materials. 

“They call me the ‘goo’ expert,” she 
explained laughingly. “I get anything 


that smells—rubber, cements, binders and 
all synthetics.” 

Her current task was to test the seal- 
ing properties of a paste for use in Coro- 
nado fuel cells. Physics training at San 
Diego State College prepared her for the 
work. 

Three other women run tests in the 
miscellaneous materials and spectrograph 
group. Their work includes such varied 
tasks as climbing in and out of the alti- 
tude chamber, testing materials under ex- 
tremely cold conditions, performing mois- 
ture absorption tests in the salt spray 
cabinet. 

Virginia Mecord put up two roughened 
hands and confided, “This is what I get 
from running salt spray tests.” A native 
of Springfield, Mo., she was graduated 
from Southwest Missouri State Teacher’s 
College, became a YWCA health director, 
later moved to San Diego. She worked 
first in the personnel department, but 
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with a school background of chemistry, 
mathematics and physics she sought a 
job in production. 

“I became bored with routine work,” 
Virginia explained, “and asked for a 
transfer. After a day in test engineer- 
ing, I knew it was the place for me.” 

Peggy Jo and Virginia operate a “wash- 
ing machine”—«a weatherometer used for 
testing materials. They take as many as 
60 samples of paints, varnishes, or fabrics 
and clamp them to a frame on a revolv- 
ing wheel. The frame is carried past 
jets of water, and carbon arc lamps rep- 
resenting simulated rain squalls and trop- 
ical sunlight conditions. 

After removing the samples, the girls 
prepare reports on reactions of the ma- 
terial to weathering and changes in tem- 
perature. 

Much of the material from the “wash- 
ing machine” travels to the spectrographic 
laboratory where Mrs. Perry de Kirby, 
who used to take care of animals in the 
San Diego Zoo, now takes care of 
“Jumbo” in the lab. “Jumbo” is the 
spectrograph. 

Mrs. de Kirby determines the presence 
and amounts of the elements in materials 
she is called upon to analyze with her 
machine. Assignments often send her 
into the field to assist male engineers 
with hydraulic static wing tests. 

Before joining the group, she special- 
ized in housekeeping and taking care of 
her five-year-old daughter. By toiling as 
a pathologist with the California State 
Department of Agriculture, Mrs. de Kirby 
helped pay her way through San Diego 
State College where she earned her mas- 
ter’s degree in chemistry and physics. 

Science training at the same college 
paved the way into the test lab for Bar- 
bara Schillreff, a former Seattle, Wash., 
girl. She works in the materials group 
with Mrs. Sipe, and experiments with 
Plexiglas, Neoprene, glues, etc. 

Materials to be tested for sound-absorp- 
tive qualities go to girls in the vibration 
and sound-testing division of the electric 
group. 

Here Maude Elliott and Marietta Hil- 
ton were discovered in deep concentra- 
tion before two testing machines. With 
“Celstrain” gauges—Consolidated electric 
strain gauges developed for testing the ef- 
fects of bending and stretching of various 
metals applied to the outer surface of a 
closed tube (representing an oil pressure 
chamber of a Liberator)—the girls ex- 
plained they were recording changes in 
expansion and resistance. 

Marietta is the expert on “Celstrain” 
gauges. She recently helped to develop 
a new one-process technique that doubles 
production of gauges. The work requires 
a steady hand and tireless nerve in wind- 
ing wires thinner than hair into delicate 
wafers which accurately measure changes 
in length to millionths of an inch. 

In her home town of Tacoma, Wash., 
she taught weaving, knitting and oriental 
rug-making in a department store. Later 
she moved to Claremont, Calif., managed 
a gift shop there and continued teaching 
handicraft classes. 

“The finger skill required in this art 

(Continued on page 130) 


A ton of lead simulates giant aircraft engine while Test Engineers Merle Brady and 
Martha Lucas observe reactions of vibrating engine mount on recording instrument. 





Heavy wing-lifting fixture used on "Liberator" assembly lines is proof-loaced on 
200-ton hydraulic test machine while Convair woman test engineer records data. 














Ijusting miniature replica of 25-ton crane over model 


Air Forces technicians more than two 
years ago built a tiny model of a mo- 
bile repair shop. Scaled down to one- 


W iair Fore from rough sketches, Army 


thirtieth of actual size, the model was 
used experimentally to see how it would 
work with various types of Army planes. 
On the basis of their experiments, equip- 
ment experts drew up blueprints and 
built a full-sized model. Again satisfied, 
they ordered manufacturing plants into 
production. Today, real life “big broth- 
ers” of that carefully constructed model 
are being flown into every war zone to 
aid in servicing and repairing Allied 
combat planes. 

That is but one example of hundreds in 
which engineers at the Air Forces exper- 
iment center at Wright Field, Dayton, 
O., have utilized models to help them de- 
velop new maintenance and repair de- 
vices and other equipment. It’s their fa- 
vorite, however, because they estimate 
their model shop saved the Government 
thousands of dollars and many manhours 
necessary to have built several life-size 
units. 

Following the automobile and ship- 


MODELING 


AAF 


EQUIPMENT 


By 
BRIAN HEDGES 


Scale models of new AAF equipment aid 


in planning design of aircraft and in 


developing new tools and hangar layouts. 


"Flying Fortress.” 


building industries as well as that of 
aerodynamic experts at wind tunnels, en- 
gineers of the Matériel Command’s mis- 
cellaneous equipment branch have built 
models of almost every known piece of 
Air Forces equipment in use plus some 
still on the drafting boards. 

The models are used in technical dis- 
cussions and at conferences in Washing- 
ton. One small precision-built model of a 
Lockheed Lightning has served as a 
means of developing more than 10 vitally 
needed pieces of maintenance equipment 
—including hangars, ladders, gasoline 
servicing units and even portable jacks. 

The plant for construction of these 
models is a small workshop manned by 
a highly trained staff of enlisted men. 
Here the models are scaled down from 
sketches or full-sized blueprints and then 
fashioned, mostly by hand, out of light 
wood and metal. Models built by these 
soldier-technicians range in size from a 
tiny half-inch light jack to a three-foot 
scale model of a four-engined bomber 
complete with retractable landing gear. 

Models became an integral part of the 
development of new devices when Col. 


Rudolph Fink, chief of the miscellaneous 
equipment laboratory, discovered he 
needed some means of adding perspective 
to illustrate his verbal explanations. He 
found, too, that actual, small-scale tests 
with the models made possible many 
more experiments than did the drafting 
board and ruler. 

Searching for a technician who would 
understand his ideas and his problems, 
Colonel Fink finally discovered a young 
soldier who once had fashioned scale 
models of Liberty ships for a southern 
ship builder. Thus, more than two years 
ago, the equipment model unit was set 
up and a few weeks later a replica of the 
mobile repair shop was placed on Colonel 
Fink’s desk. 

The colonel was delighted with results 
of the first use of the model. The tiny 
shop had a packing case which could be 
removed easily. The shop’s plastic top 
could be opened to permit a small figure, 
one-thirtieth the size of the average Air 
Forces mechanic (who is 5 ft., 10 in. tall), 
to be placed inside at miniature machine 
tools which had been carefully fashioned 

(Continued on page 104) 
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Yank pilots nicknamed it “Invader” 


During the fierce battles for Sicily 
and Italy, a brilliantly engineered 
new plane speeded our victory. 


Officially known as the A-36, the 
new North American fighter-bomber 
was adapted from the famous P-51 
Mustang. An American correspon- 
dent, reporting on this sensational 
new ship, cabled: 

“The scream of this plane when it 
dives would shake any man. It makes 
a Stuka sound like an alley cat. 


“When it levels off at the bottom, 
and lays those bombs right on the 
target, it zooms away as a heavily- 
gunned fighter, looking for Axis 


troops to strafe, for enemy planes 
or tanks or trains to destroy. It’s 
a hot ship. ..plenty fast and plenty 
rugged. No wonder our jubilant 
pilots nicknamed it ‘Invader.’ ” 


But perhaps more important than 
its destructive poweris the way the 
Mustang saves lives...the lives of 
our soldiers. 


Blast the enemy’s planes out of the 
air... disrupt his communications 
...devastate his supply depots and 
transportation . ..destroy his offen- 
sive power...and you make the task 
of our ground forces infinitely eas- 
ier, safer. With superior air power, 
it’s as simple as that. 


Through constantly improved de- 
signs, and field service on every 
fighting front, the men and women 
of North American Aviation are 
enabled to set the pace in an indus- 
try which safeguards America’s 
future. The more and better planes 
they build, the sooner Axis resis- 
tance will be smashed . . . and the 
more American lives will be spared. 


North American Aviation, Inc., 
designers and builders of the B-25 
Mitchell bomber, AT-6 Texan 
trainer and P-51 Mustang fighter 
(A-36 fighter-bomber). Member Air- 
craft War Production Council, Inc. 
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The old Latin phrase, multum in parvo—“much in 
little”, has attained a significance in World War II far 
beyond its original meaning. This is particularly true in 
the aircraft industry, where little things, inventions and 
developments perhaps small in themselves, have con- 
tributed much to Victory—through speeding and 
multiplying production. 

For example, at McDonnell, we use a vari-angle* 
attachment to a sander, which saves as much as a third 
of the total manufacturing time on form blocks—plus 
largely eliminating danger of deviations. 

Using this device, even an inexperienced workman 
may perform in 15 minutes an operation which formerly 
required four hours. 

This easily operated machine may be used on all 
types of kirksite, masonite, zinc, and plastic form blocks, 
grinding steel jigs, beveling hammer forms before they 


*Pat. Appl'd For. For further information contact your local machinery supplier. 
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are assembled, and roughing down wood patterns. 

Invented by a member of our organization, the vari- 
angle attachment is not limited to sanders, but can be 
adapted to any abrading machine—shapers, routers, 
milling machines, etc. 

This is but one of many developments numbered 
among the achievements of McDonnell personnel. For 
in their tasks of building planes, parts, and plastics for 
war, they constantly ask of themselves—as they study 
each operation—“Can it be done better and faster?” 

Such time-saving devices as the vari-angle attach- 
ment—which can speed certain operations as much as 
1600%—constitute a most constructive answer. 

We believe the active interest of our personnel in 
seeking constantly to improve production methods, is 
responsible in no small part for McDonnell’s record of 
meeting production requirements on schedule. 
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Exploring the Aerial Arctic 
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Above: B-25 test airplane with water- 
spray outrigger for inducing ice. 


Constant study of ice prevention and 


elimination is one of the many phases 


of Curtiss Propeller flight research. 


Curtiss 


ELECTRIC PROPELLERS 


Curtiss-Wright Corpeoratien @ Preopetiear Division 
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The Zero flies fast and handles beautifully, but gasoline tanks surrounding the pilot make it a potential furnace. 


By C. BUDD DUGAN 


Nice to fly but dangerous in combat is test pilot's verdict 
on a Zero found practically undamaged in Aleutian bog. 


Charles “Tommy” Booth that the Japs 

have a mighty sweet airplane in their 
Mitsubishi 00 Zero. But this fighter pilot 
veteran of the African invasion says that 
he wouldn’t swap cockpits with any Jap 
pilot on any fighting front. “The Zero is 
a fine flying sportsman’s plane,” he says, 
“but as a fighter it’s a potential furnace.” 

Chief of the test section at the Ana- 
costia Naval Air Station in Washington, 
LD. C., Commander Booth has been flight- 


Yeu: can take it from Lieut. Comm. 


testing a Zero (this model is known as 
“Zeke”) ever since the plane was flown 
from the west coast. 

Zeke, born and constructed somewhere 
in Japan from some Jap and many U. S. 
and British ideas, joined the Navy some 
time ago when a Nipponese pilot landed 
the plane in an Alaskan bog. According 
to Naval records, the pilot became lost 
in the dangerous North Pacific fog and 
when his gas ran low brought the plane 
down rather than commit suicide. 


A hot little airplane with small landing 
wheels, Zeke couldn’t take the rough ter- 
rain and flipped over on its back. When 
the plane was located by Yank sailors 
they found the Jap hanging by his safety 
belt, dead. The impact had broken his 
neck. 

A hasty examination revealed that 
Zeke was a prize package. With the ex- 
ception of landing gear, tail and engine 
cowl damage, the Zero was almost per- 
fect. Unexplained were two .30 caliber 


Following the attack on Dutch Harbor, aerial observers spotted this Zero on its back in an Aleutian marsh, to that time 
the most complete Zero to fall into our hands. Inside, the Jap pilot was hanging by his safety belt, dead from a broken neck. 











Given emergency repairs, the Zero, popularly known as “Zeke,” was flown to the San 
Diego Naval Air Station, gone over carefully, and repaired as well as possible. 





Commander Booth in Zero. Big American pilots had trouble squeezing into tiny cock- 
pit of plane and Commander Booth nearly crashed when seat fastening suddenly broke. 


machine gun or rifle bullet holes in the 
fuselage and motor cowl. Neither of the 
bullets hit a vital part or did sufficient 
damage to make the plane unflyable. One 
had nicked a piece out of one of the en- 
gine’s cylinders and the other bored two 
little vents in the fuselage. 

Zeke, the first Zero taken in such fine 
condition, was righted, given emergency 
repairs and flown south to the San Diego 
Naval Air Station by a Naval pilot. At 
San Diego, Zeke was gone over care- 
fully by experts, the damage was repaired 
as well as possible and Zeke was ready 
for flight testing. 

Naval flyers squeezed into the pint- 
sized cockpit designed for the short- 
legged Jap pilots and began flying the 
plane. But there was a feeling that the 
Zero wasn’t putting up the maximum per- 
formance possible for the Jap’s top fight- 
er. More adjustments had to be made 
since it seemed that the crackup in Alas- 
ka had caused internal injuries that were 
impairing flight performance. 

It was decided to ship Zeke to Anacostia 
(near Washington, D. C.) where officers 
of the test section there could learn the 
faults and virtues of the Zero. At first 
it was planned to freight the plane east 
but with the engineer’s report that Zeke’s 





wings were not detachable it was thought 
best that it be flown. 

Strangely, not a single official or unoffi- 
cial airplane spotter reported a Zero fly- 
ing overhead during the entire coast-to- 
coast flight. Perhaps the reason was that 
when the plane was flying low the spot- 
ters could recognize the Naval insignia 
and paint job that Zeke had been given 
at San Diego. 

Recently returned from action in Africa 
where he was decorated with the Navy 
Cross for leading a Grumman Wildcat 
squadron on strafing missions during the 
landing operations, Commander Booth 
was assigned to test-fly Zeke. It was his 
job to learn everything possible about 
the ship’s flight characteristics and mean- 
while adjust the airplane to give maxi- 
mum performance. 

Almost daily for several months he 
tucked himself into Zeke’s cockpit. He 
climbed the little ship to learn its critical 
altitude. He checked the report that 
came east with Zeke that Zeros develop 
a tail flutter when diving in excess of 
380 m.p.h. 

After each flight Commander Booth 
would make suggestions to the ground 
crew for improvements and adjustments. 
Soon Zeke wis clipping along at what is 


believed its maximum speed of 328 m.p.h. 
and climbing at 2,600 feet per minute. 

“I find Zeke . . . as maneuverable as a 
trainer at speeds around 200 m.p.h,,” said 
Commander Booth, “but it gets darned 
hard to handle when you open up the 
engine. ... At high speeds the Zero is 
heavy on the ailerons.” 

He is convinced that the Zero has noth- 
ing on any U. S. fighting airplane. While 
Zeke is highly maneuverable i: isn’t any 
more so than our own fighter planes. It 
is slower than our planes and has two 
faults that make it a death trap. 

“TI like to fly the Zero,” said Commander 
Booth, “but it is a dangerous plane in 
combat when compared with our aircraft. 
. . . There is absolutely no protection for 
the pilot in armor or bullet-proof glass, 
and every gas line and tank is just invit- 
ing a bullet. The pilot sits with his feet 
practically parked on the fuselage tank. 
In the wings on either side of his feet, is 
a group of fuel tanks. They hold 100 
octane gasoline. They are the reason for 
Zeros exploding in mid-air. ... When 
you down a Zero you are almost sure of 
getting the pilot ...the guy hasn’t a 
chance.” 

The armament has been removed from 
the Zero but Commander Booth said 
standard equipment calls for two 20 mm. 
cannon and two 7.7 mm. machine guns. 
The plane is also equipped to carry a 
load of bombs or a droppable gas tank. 

Fully loaded, except for bombs or the 
extra gas tanks, Zeke weighs 5,555 pounds. 
Stripped, its weight is around 3,781 
pounds. According to the tape line Zeke 
is 30 ft. 3 in. long and has a span of 39 
ft. 5 in. 

The Japs use no more metal building 
their Zeros than absolutely necessary. 
With the exception of the fabric-covered 
tail and ailerons, construction is of a good 
type of aluminum alloy. There are some 
evidences of spot welding, although most 
of the airplane is flush-riveted. 

An indication of extreme conservation 
of metal is evidenced in many small pieces 
of wood. The handle used to raise and 
lower the seat is tubular steel or alum- 
inum but topped with a little wooden 
plug. Handles for snaps, minor controls 
and brackets are beefed-up with wood 
in the same way a kitchen knife has a 
handle made from riveting two pieces of 
wood together. 

Zeke is a creature of gadgets. Com- 
mander Booth says, “the Japs must have 
midgets to take care of the ground crew 
work. While the construction is simple 
basically it is almost impossible to reach 
many of the tiny parts and pieces strewn 
throughout the cockpit, fuselage and 
wings.” 

The Nipponese intended to provide 
their pilots with parachutes if Zeke’s seat 
is an indication. It is quite similar to 
the bucket-type seats on Allied aircraft 
which are designed to hold a seat-pack 
parachute. 

Once the seat almost got Commander 
Booth into trouble. When he was coming 
in for a landing at Anacostia, one of the 
bolts fastening the seat to the fuselage 
gave way and dropped the 5 ft. 10 in. 
Naval officer to the floorboards. Fortu- 
(Continued on page 138) 
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Lear Avia mechanics remove radio from captured Messerschmitt Me-!09 for study and comparison with AAF equipment. 


combat weapon. In the deserts of Af- 

rica, in the jungles of Guadalcanal, in 
the snows of Russia, radio is the link be- 
tween swiftly moving troops and heed- 
quarters. 

A soldier on patrol speaks low into his 
walkie-talkie. The voice of the tank 
commander carries many miles over his 
static-free frequency-modulation radio. 
High in the sky, a pilot speaks into his 
microphone—and his voice is heard at 
headquarters hundreds of miles away. 
Radio waves span the globe, carrying war 
messages to Washington, London, Mos- 
cow and Chungking—this is a war of 
communications as well as movement. 

The enemy also is fully aware of ra- 
dio’s value as a combat weapon. Through 
our intelligence services and through ex- 
pert inspection of combat booty we keep 
track of what goes on across the battle 
lines. We have a more accurate knowl- 
edge of the kind of radio equipment our 
enemies are using against us than can be 
disclosed in full. Here I will try to tell 
some of what can be told about the radio 
apparatus of one of those enemies—Nazi 
Germany. 

Since 1939, I have had several occasions 
to investigate thoroughly the design, con- 
struction and performance of German 
military aircraft radio apparatus. - 


l" modern, mobile warfare, radio is a 





GERMAN 
AIRCRAFT RADIO 


By WILLIAM P. LEAR 


President, Lear Avia, Inc. 


Standardized Nazi equipment of early part of war was 


definitely inferior to ours; modern apparatus on later planes 


has been excellent in design, construction and performance. 


Several important facts emerge from 
careful investigation of radio units in- 
stalled in various types of German com- 
bat aircraft. The first—and the most 
fundamental—is that Germany “froze” 
her military aircraft radio designs as 
early as 1933! When the Luftwaffe raided 
London six years later, the Nazi raiders 
carried excellent, workable radio equip- 
ment but of definitely obsolescent design. 
A high degree of standardization was 





carried much further than the design of 
transmitters and receivers as_ such. 
Transmitters for fighters and light bomb- 
ers were designed around two basic 
tubes: Telefunken REM-904 and RES- 
1664D. Similarly, their receivers were 
designed around one basic tube: Tele- 
funken RENS-1264. What they lost in 
efficiency they hoped to gain in simplicity 
of maintenance. 


They have gone even further. In a 






















given squadron only the squadron leader 
carries a transmitter powerful enough to 
communicate with the base station. All 
other aircraft carry low-power equip- 
ment with a range of only about five 
miles, just sufficient to communicate with 
the squadron leader without betraying 
their presence to the listening posts of the 
defenders. Yet both transmitters are 
identical in every respect; the squadron 
leader’s transmitter merely contains one 
extra stage of amplification. 

The same degree of standardization ap- 
plies to the component parts, often at a 
sacrifice of efficiency. Identical subas- 
semblies, connection plugs, cables and 
even minor components are to be found 
in every type of German aircraft radio. 


Radio-telephone equipment from Junkers Ju-88. 


Comparison of earlier German two-way radio equipment with comparable American (Lear) 
equipment (three units on right) includes direction-finding loop, weighs one-fourth as much and has double the power. 


We, in this country, know the advan- 
tages of mass production far better than 
the Germans. The production practices 
of our aircraft radio industry, which has 
grown manifold since Pearl Harbor, have 
undergone many changes. We, too, have 
standardized. But—and here is the crux 
of the matter—our degree of standard- 
ization is far less stringent and inflexible 
than that imposed by the Nazis. 

The Germans developed a number of 
substitutes for many essential war mate- 
rials. A substitute can often be better 
than the real, natural product. But Ger- 
man aircraft radio substitutes have al- 
ways been found inferior to the real 
thing. That is one reason why their 
equipment is so grossly overweight. 


Radio 




























equipment. The American 


With the loss of the Dutch East Indies 
we were confronted with shortages of 
many vital war materials. But as yet our 
aircraft radio production has not been 
seriously handicapped by lack of essen- 
tial materials. Should we exhaust our 
rubber stocks, we are ready with rubber 
substitutes possessing possibly better di- 
electric properties than real rubber, as 
well as a greater degree of wear resist- 
ance under all climatic conditions. We 
will have enough iron, copper and steel, 
and more than enough aluminum. Not 
so the Germans. 

Where we use sheet and angle alumi- 
num Germans use a special alloy, “Elek- 
tron,” which must be cast. As a result, 
the chassis of a German radio instru- 


transmitter taken from Heinkel He-I 11H. 
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ment may weigh as much as 10 times that 
of a comparable American instrument. 
Furthermore, aluminum may be ano- 
dized to prevent corrosion; “Elektron” 
must be painted. 

Another factor which contributes to 
the overweight of German aircraft radio 
apparatus is the extensive use of ceramics 
for insulation. In the United States the 
custom is to use Bakelite and other 
dielectric plastics. 

Other construction features indicative 
of material shortages in Germany are the 
use of fiber covered and shellacked wires; 
varnished cambric tubing for confining 
the wiring; cement instead of lock wash- 
ers to hold the screws in place; and, 
above all, air-tuned coils. 

From a design standpoint the use of 
primitive circuits in combat radio equip- 
ment is surprising. This, perhaps, is the 
greatest penalty which Germany has had 
to pay for her ironclad standardization 
and freezing of design a few years before 
the war. Ten years ago, Germany led 
the world in the development of ceramics 
for electrical and radio use, negative co- 
efficient condensers, iron-core coils, and 
other familiar components. Today the 
United States is indubitably far ahead of 
the best that Germany can offer in air- 
craft radio design, construction and per- 
formance. 

All aircraft radio apparatus made in 
this country must undergo certain strin- 
gent tests to determine its ability to func- 
tion under critical conditions of vibra- 
tion, temperature, humidity and atmos- 
pheric pressure, as well as extreme vari- 
ations in electrical power supply. In ad- 
dition, our military aircraft radio appara- 
tus must undergo certain further tests 
and satisfy requirements even higher 
than those applicable in air commerce. 
German military aircraft radio apparatus 
cannot be subjected to these tests with- 
out rendering it inoperative, or damaging 
it beyond repair! 

But to say that all German aircraft 
radio apparatus is inferior to ours would 
be to convey an entirely erroneous pic- 
ture of the situation. The first of the 
new equipment to come to the attention 
of Allied engineers was that which ap- 
peared in 1940, in the Junkers Ju-88. 
Essentially, this consisted of a medium- 
power transmitter using a motor reel and 
a fixed antenna with a remote tuning unit 
controlled by a Selsyn transmitter. A 
provision was incorporated for resonating 
the airplane transmitter with the ground 
station transmitter, so that the ground 
station becomes the dominating or master 
frequency for all aircreft working that 
ground station. 

The same principle could be used for 
synchronization of transmitters and re- 
ceivers in a given formation flight. The 
general design of the transmitter and the 
companion receiver was excellent 
throughout. The direction finder instal- 
lation on board the Ju-88 possessed 
numerous features based upon the mod- 
ern advance of the art. 

Since then, every new German airplane 
has been found to be equipped with new 
and better radio than that ir evidence 
during the early days of the war. In 1944, 
(Continued on page 120) 





4 


sae ~* 
oe Ye 


. x 
ai 7 
4 ' 
' 
— 
a 
. . 
‘ 
4 


ae 





The author, president of Lear Avia, Inc., checks over German radio receiver removed 
from captured Messerschmitt Me-109. This set is typical of earlier inferior equipment. 


Emergency dinghy transmitter carried by Nazi aircraft. Transmitter (on left) with kite, 
balloon, two gas generators, spare balloon, antenna, instructions and container. 
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After shoving and jiggling, nose section of "Mitchell" is ready for unloading. A derrick made the rest look easy. 


SERVICE JOB 


By 
H. E. 
PATTERSON 


Repair sections for two damaged planes were at bases 500 miles 
apart. A tight squeeze, but the “Skymaster” got them together. 


how many airplanes we have at the 

front but by how efficiently our air 
cargo service operates to get the gas and 
the spare parts to the front te keep those 
planes serviced and operating efficiently. 

The setting of this typical incident of a 
servicing job is Alaska. The time was 
last May when the spring thaw began 
melting the ice and snow. The place—an 
Army air base located 500 miles from the 
next nearest air base. 

A pilot flying a Douglas Havoc fighter- 
bomber was circling the field for a land- 
ing when his left inboard engine suddenly 
burst into flames. He ducked for the 
runway and landed the plane with the 
engine ablaze. Quickly the ground per- 
sonnel ran to the ship, poured fire extin- 
guishers on the blaze, even carried snow 
in their hands and threw it on the flames. 

The pilot escape without injury but 
the inner wing of the Havoc was burned 
beyond repair by the time the last flame 
flickered and died. 

It was a job for a Douglas service man. 

On the spot was Allen E. “Al” Shaw, 
26, one of that corps of Douglas men 


Troe war may be won or lost not by 


which is stationed in every Allied country 
in the world to help the Army keep its 
planes in the air. 

A good service man knows his “junk 
piles.” He knows every wreck within 
hundreds of miles—and just what parts 
can be salvaged from each wreck. 

Al looked over the damaged plane and 
recalled that there was another wrecked 
Havoc with an inner wing intact (but the 
rest of the plane washed out) in the junk 
pile at that other air base 500 miles away. 

He remembered, too, a North American 
service man had told him that there was 
a wrecked Mitchell at this other air base 
that needed a new nose section and right 
here on this field was a nose section that 
would fit. Two good airplanes could be 
salvaged from four wrecks—if only the 
needed sections could be transported. 

And then Al had an idea. 

There was a Douglas Skymaster there- 
abouts, sent to Alaska in midwinter for 
cold weather tests. Al planned to fly the 
Havoc wing from the other base in the 
Skymaster and then send the Mitchell 
nose section to where it was needed. 

But the Army said “No.” 


Allen E. Shaw 

















“You can’t get a Mitchell nose section 
into a Skymaster,” they said. “It’s im- 
possible. We tried it. We doubt if you 
could even load the Havoc’s inner wing 
in the Skymaster. We tried it with a 
Curtiss Commando, one of the biggest 
cargo ships in the air, and it couldn’t be 
done.” 

Al got out his pencil and paper and 
did a little figuring. It would be close, 
mighty close; but it could be done. 

The cargo door of the Skymaster meas- 
ures 67 inches high and 94 inches wide. 
The fuselage is 118 inches at its widest 
point at the door. 

The Mitchell nose section, stripped of 
the pilot’s enclosure and the bombardier’s 
hatch, was 224 inches long and 84 inches 
high at the highest point. It weighed an 
even ton. It should clear with a little 
pushing and hauling, he believed. 

The Havoc’s inner wing is 13% feet 
long and 76 inches high at its highest 
point. With the nacelles removed it would 
clear by an inch and a half. It weighs 
1,400 pounds. 

Back to the Army went Al. Maybe it 
was his enthusiasm and refusal to say it 
couldn’t be done. Maybe the- Army 
wanted to show him it couldn’t be done. 
But he got permission to try. 

Why didn’t they haul the wing and the 
nose section by truck, or on a flat car? 

They couldn’t ship those huge parts by 
truck because there were no roads be- 
tween the two bases. 

They could have loaded the wing on a 


flat car and run it down to the nearest 
seaport where it would remain for per- 
haps three or four months for a boat to 


happen along and then ship it by boat— 
a total distance of 1,900 miles. They could 
have shipped the Mitchell section by boat 
to the seaport, if there was a boat, and 
then haul it by rail up to the other base. 
To sum up, they might have got the parts 
where they belonged—in several months. 


Engine, wing, accessories finally loaded. 





It took a crew one whole night to squeeze 


Al boarded a plane for the other base 
and started work with a ground crew 
dismantling the inner wing from the 
wrecked Havoc there. They took off the 
engine and the nacelle and then they 
pushed and hauled and shoved and meas- 
ured and tried again. There was not so 
much trouble getting the wing through 
the door. The trouble started when they 
tried to edge that 134% feet of wing 
through the door into a fuselage only 118 
inches wide at the door. But after a 
night’s working, the wing was finally 
stowed, the engine and gas tank and ail 
accessories loaded and the plane was 
ready to go. 

When finally loaded, the Skymaster 
grossed 65,000 pounds. (Allowable gross 
weight of the Skymaster, at that time, 
was 62,000 pounds.) She took a few feet 
longer to take off but rose without mis- 
hap and delivered the inner wing at Al’s 
home base in a few hours. 

By this time an Army ground crew 
and the North American service man had 
taken the nose section off the wrecked 
Mitchell. Army cranes hauled the giant 
nose section up to the Skymaster. They 
swung it up to the door. It cleared. But 








"Havoc" wing section into “Skymaster.” 


pushing that heavy section sideways and 
back and forth as they struggled to angle 
it past the other side of the fuselage was 
a heart breaking job. 

“I don’t know yet how we did it. We 
just shoved and jiggled and finally we 
got it inside,” Al said. 

The Skymaster took off back to the 
other base where the Mitchell nose sec- 
tion was successfully unloaded. 

Al’s problems, however, were just be- 
ginning. In trying to repair the damaged 
Havoc he discovered that the engine 
nacelle could not be salvaged. But he 
found a left engine nacelle from a 
wrecked earlier model Havoc in one of 
the junk piles. This nacelle was not 
made to fit the later model Havocs. The 
bolt and rivet holes are located differ- 
ently, the location of the attach frame 
and attach angle are not the same. They 
had to cut away part of the nacelle and 
rework it but they got it mated and fitted 
it exactly. The wing they had brought 
over from the other base was also an 
earlier model wing, not made for the 
later model Havoc either, but they solved 
that problem, too. END 
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A tested combat plane, the Vega 


"Ventura 
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" teaches instructors the tricks of handling a hot, fast (300 m.p.h.-plus) bomber. 


BiG- LEAGUE 
TRAINER 


Combat-tested "Venturas” start where advanced trainers stop in 
Randolph Field's post-graduate course for instructor-trainees. 


in his small, twin-engined training 

plane and get away with it. He might, 
in a moment of aerial absent-mindedness, 
stall at low altitude and recover in time 
to avert a crash. He might blunder into 
an un-co-ordinated turn in heavily-traf- 
ficked air and get back home all in one 
piece. 

But the same mistakes made in combat 
bombers powered by high-output engines 
would probably write the pilot’s name all 
over the final report of an accident in- 
vestigating board. To handle a bomber a 
pilot has to be part flyer, part engineer, 
part scientist. 

To make better engineers and scientists 
of expert pilots, to step up a fraining pro- 
gram already running in high gear, a 
squadron of twin-motored B-34 (Lock- 
heed-Vega Ventura) medium bombers 


A: Army pilot might make a mistake 


has been brought into use in the Bomber 
Pilot Training Division of the Central In- 
structors’ School at Randolph Field. 

Equipped with almost every device 
known to the latest tactical ships, the 
Venturas will help Randolph fulfill its 
obligation to turn out the best flying in- 
structors in the world—instructors who 
in turn will teach the business of bomber 
flying to eager aviation cadets at AAF 
flying fields all over the country. 

Serving as aerial classrooms for hand- 
picked instructor-trainees who spend a 
month at the Civilian Instructors’ School 
gaining the flying knowledge necessary to 
their jobs as teachers, the Lockheed-built 
bombers are being employed to work out 
new training procedures and to sharpen 
maneuvers mastered in the smaller twin- 
engined trainers—the Curtiss Jeeps and 
Beech Wichitas. 





The Ventura gives its pilots the feel of 
flying an authentic combat plane. One of 
the armed forces’ current medium bomb- 
ers, it has seen action both with the RAF 
and the United States AAF and Navy but 
was primarily designed for the British 
as a successor to the Hudson and is used 
most extensively by the RAF. 

Powered by two 18-cylinder radial en- 
gines of 2,000 h.p. each, the Ventura has 
a maximum speed in excess of 300 m.p.h. 
It is used as a medium bomber by the 
Army and as a patrol plane (the PV-1) 
by the Navy. Besides bombs it can carry 
depth charges or torpedoes and is armed 
with a pair of .50 caliber machine guns 
firing from an upper turret and two firing 
downwards and to the rear from a gun 
position at the back of the bomb bay. 

Information gathered from combat sec- 
tors, intelligence gained from bomber 
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veterans who have flown uncounted air 
miles over enemy targets, has played a 
big part in determining the use of the 
Venturas at the C.LS. 

Short-field operation, for instance, is an 
absolute must for bomber pilot instruc- 
tor-trainees. Mastered first in the smaller 
planes, short-field landings are perfected 
in Venturas until the average trainee can 
spot a dime-sized landing field, bring his 
flaps into play, finesse his motors to an 
r.p.m. just under the power-off stalling 
speed and over the power-on stalling 
speed, and land his plane nicely on the 
cramped surface. Take-offs are practiced 
on shortened runways. Both operations 
are intended to equip pilots with the 
“know-how” to handle emergency situa- 
tions and the ability to land and take off 
efficiently from tiny, isolated bases used 
in combat. 

Flak-riddled bombers, repeatedly limp- 
ing back home with one engine knocked 
out, were the textbooks prescribing an- 
other important training procedure for 
which Venturas are used. At safe alti- 
tudes, trainees learn the wartime art of 
flying with a dead engine. Blending en- 
gineering knowledge with the aviator’s 
skill, they learn how to compensate for 
dead engines, how to handle a one-lunged 
bomber through every practical ma- 
neuver. 

Early twin-engined plane instructors, 
flying on a guesswork basis, gave rise to 
a superstition that a plane operating on 
one motor can’t be turned into its dead 
engine. Trainees here bank their Ven- 
turas sharply into dead engines with an 
aplomb that would make the old-time in- 
structor snap roll in his grave. 


Lieut. Col. Charles M. Wharton, youth- 
ful flying veteran in charge of bomber 
training at the C.IS., credits these fat- 
bellied, extremely maneuverable planes 
with helping turn out the most skillful 
instructors possible, the best-educated 
aerial scientists. 

“Compared with the smaller training 
plane,” he states, “the Ventura is far less 
‘forgiving.’ Piloting a training plane built 
to absorb an occasional blunder calls for 
better-than-average ability, but piloting a 
plane that makes no allowance for pilot 
mistakes calls for superb ability.” 

Rigid tests of pilot precision are the 
2,000-mile cross-country flights C.LS. men 
make in their Venturas. Pilots, co-pilots, 
navigators, engineers and radio operators 
make these long flights to blend their in- 
dividual talents for smooth, efficient, long- 
range flying. 

Fair weather flying is the exception, 
not the rule, in these continent-spanning 
jaunts. Routes are selected according to 
flying conditions which offer the best test 
of ability and pilots are expected to solve 
the problems they encounter en route. 
Men making these trips gain precious 
hours of experience “babying” the twin 
2,000 h.p. engines, mastering the bombers’ 
many cockpit devices, learning how to 
load their ships, and amassing aerial 
knowledge they could get only through 
handling high-output engines. 

Because few stragglers return from war 
theater bombing missions, formation fly- 
ing occupies a great deal of the trainees’ 
time here. Flying the tightest forma- 
tions, pilots rocket along on each other’s 
wing tips, march in and out of intricate 
groupings to acquire the high-degree of 


Blindfold test helps bomber pilots learn to reach for their instruments automati- 
cally so their attention to what is happening outside plane will not be diverted. 
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skill necessary to handle hyper-sensitive 
motors in close quarters. 

Practice bombing missions against mo- 
bile targets, a procedure brand new to 
flying training, are being organized for 
the Ventura. A test mission using the 
Jeeps and Wichitas was successfully con- 
ducted against a mobile truck unit oper- 
ating cut of nearby Camp Normoyle. Fu- 
ture missions will use the Venturas for 
both high- and low-level attacks. 

Intended only to give bomber pilots a 
practical application of training proce- 
dures they’ve learned, the simulated raids 
will employ full combat organizations. 
Reconnaissance planes will locate the tar- 
get, calculate its speed and direction, and 
gather all other facts pertinent to its de- 
struction. Navigators will plot the exact 
air-mile at which raiders will intercept 
the target and pilots will polish up their 
tightest formation for sweeps against the 
“enemy.” 

Not all the Venturas’ training attributes 
will be exploited in the air, however. 
Pre-flight inspection of the aircraft, al- 
ways an underscored point of Army pilot 
training, is emphasized by the presence 
of the bombers. Trainees are taught to 
go over their planes from tail-wheel to 
propeller, fine-combing them for the 
slightest flaws. From a training view- 
point, the bomber registers still another 
advantage over the smaller plane in use 
here. 

“Though important enough that they 
can’t be overlooked in the smaller planes, 
minor points are of life-and-death im- 
portance in the bomber,” Colonel Whar- 
ton explains. “Before a pilot dares fly a 
bomber, he must be absolutely positive 
everything is in working order.” 

A blindfold test, conducted in the broad 
cockpit of a grounded Ventura, was in- 
vented by instructors to assure maximum 
pilot proficiency in C.LS. graduates. 

Seated in the pilot’s position and blind- 
folded, the trainee reaches out to locate 
devices called off by the instructor from 
his tallysheet. He can’t grope for an in- 
strument; he must reach it swiftly and 
unerringly. 

In the Bobcat and Wichita training 
planes, there are approximately 100 sep- 
arate cockpit devices. In the Ventura 
there are almost 300 and instructors have 
purposely scrambled the items so that 
trainees are unable to guess what’s next 
in the batting order. 

To the trainee, this blind-man’s-buff is 
a nightmare filled with numberless over- 
sized levers, devices, switches. To the 
instructor it is a grim business. 

Sparring with enemy aircraft, weaving 
in and out of flak curtains, the future 
students of C.LS. alumni will need every 
bit of their attention concentrated on the 
air around their planes. Seconds can’t 
be wasted for quick glances at needed 
cockpit devices because combat emergen- 
cies travel in split seconds. 

Designed to cultivate correct flying 
habits, the blindfold test is also intended 
to help maintain safety at AAF training 
fields. Unusually heavy traffic imposes 
extra caution. Even on a simple take- 
off, pilots here are drilled to retract the 
landing gear without a needle-in-a-hay- 

(Continued on page 189) 
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EARL D. PRUDDEN 





Vice president and ps rhee manager of 
the Ryan School cf Aeronautics af San 
Diego, Cali#., Mr. Prudden served as the 
— chairman of the Primary Flying 
chool Contractors’ conference recently 
held in Dallas, Tex. Born in Duluth, Minn., 
in 1895, Mr. Prudden became sales man- 
ager of the T. C. Ryan Flying School in 
1928. He has held his present post since 
1940, as well as that of vice president, 
Ryan Aeronautical Company, since 1934. 
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Civilian instructors who are training Army pilots now have won official recognition 
of their status in the form of special uniforms and their own distinctive insignia. 


“DRAFT DODGERS”? 


Having run the gauntlet of public jibes at their 
"civvies,” flight instructors cheer their new military dress. 


F you live anywhere in the southern or 
| western part of the United States, you 

probably have noticed a few men 
wearing neat tan uniforms, with double- 
breasted navy-cut coats, made of cloth 
similar to that used in officers’ uniforms. 
This new outfit is the uniform the Army 
Air Forces has approved for civilians 
who give primary flight training to AAF 
cadets. 

At primary schools scattered all over 
the south and west, these flight instruc- 
tors have been working strenuously for 
the last three years to train the Army’s 
fledgling flyers. As civilians, they haven’t 
been entitled to wear any official uniform 
—which has created a few prickly prob- 
lems. 

Many flight instructors are under 30. 
For a husky young man to be seen 
around town in civilian clothes became 
embarrassing. Fists have swung more 
than once at talk of “draft dodging” (and 
the pilots proved they could take care 
of themselves on the ground as well as in 
the air). But they’ve wished for a long 
time that they would be permitted a 
uniform, to show that they were doing 
a job for Uncle Sam. 


Some schools did adopt uniforms of a 
sort for their instructors—blue-gray 
suits with blue ties and visored caps at 
one school; olive with black ties and 
overseas caps at another; khaki or tan 
somewhere else. But this hasn’t worked 


Wings are of standard design but 
schools create their own insigne. 





too well either. Civilians were confused 
by such a conglomeration of outfits. They 
didn’t know whether the instructor was 
a mailman, a bus driver or someone try- 
ing to look like an Army officer. 

In fact, there have been cases where 
Army officers, mistaking khaki-clad pilots 
for soldiers, have stopped them on the 
street and reprimanded them for not sa- 
luting. There’ve been cases where po- 
licemen have picked up instructors on 
suspicion of impersonating an officer. 
Such incidents haven’t made these flight 
instructors very happy! 

Flight instruction is intense, exhaust- 


“ing, work. Probably the instructors feel 


an occasional twinge of regret that they 
couldn’t get in on the more exciting com- 
bat flying. However, this has not affected 
their keenness for their jobs. Since they 
realize that they’re playing a strategic 
role in the war effort, they really work 
hard with every student they instruct. 
The Army, too, wants to see these men 
stay right where they are. Good combat 
pilot material is sometimes more easily 
developed than good flight instructor ma- 
terial. Every civilian primary instructor 
(Continued on page 142) 
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RAF LIFE SAVERS 


Parachutes have saved thousands of RAF fighter pilots and 
bomber crew members when their planes have been destroyed. 


The wing of his Hawker “Hurricane” 
shot away, an RAF pilot bails out, 








by Wing Comm. 
I. R. GLEED 





Since writing this article, 26-year-old lan 
Richard Gleed has been reported ‘'missing 
in action." The youngest wing com- 
mander in the RAF, he was credited with 
shooting down 12 enemy aircraft, nine 
probables and many airplanes damaged. 
He wrote the book, ‘Arise and Conquer."’ 
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veloped a strong liking for an inven- 

tion pioneered by Leonardo da Vinci 
back in 1514. The Italian talked of drop- 
ping supplies and troops from the air. 
His invention was the parachute. 

The RAF uses two kinds of parachutes, 
the pilot type and the observer type. The 
pilot type has the parachute attached to 
the harness permanently, the canopy pack 
acting as a cushion on which the pilot sits. 
In pre-war days a square sorbo pad 
which fitted over the canopy pack made 
a comfortable seat, but now the rubber 
dinghy takes its place and is not so com- 
fortable, particularly if the compressed 
air bottle, which is fitted therein to blow 
up the dinghy, gets out of place. This 
type of parachute is always worn by pi- 
lots of single-seater fighters. It has a 
quick release box; by turning it and giv- 
ing it a knock the harness is released, 
thus preventing the pilot from being 
dragged along the ground. 

The observer type has a harness with 
clips on the front. The parachute pack, 
carried loose in the plane, is hooked on 
to the clips when ready to bale out. 
Bomber crews always use this type, as 
with just the harness on, their freedom 
of movement is not hampered. The para- 
chute packs are stowed in handy posi- 
tions. 

Some years before this war RAF pilots 
executed practice jumps. These were 
carried out by the pilot standing on the 
wing of a big, slow bomber, pulling the 
rip cord and when the chute opened get- 
ting pulled away. This method was con- 

sidered safer than the normal procedure 


Tretore the Royal Air Force has de- 
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of jumping, then pulling the rip cord. 

A certain pilot of the RAF, now a fa- 
mous group captain, had an unenviable 
experience when making a practice jump. 
He pulled the rip cord and the chute 
opened, but instead of allowing himself 
to be pulled away, he hung on to a strut. 
The heavy bomber was whipped into a 
steep turn and very nearly spun. The 
parachutist released his hold of the strut 
and landed safely! 

Less than one per cent of the failures 
of parachutes to open are due to unknown 
causes. In the desert, cases have been 
reported of Arabs stealing silk parachutes 
and filling the packs with old rags. Damp 
will seriously affect the efficiency of a 
parachute. The silk sticks together and 
will either take a very long time to open 
—or will not open at all. Several of the 
parachutists who went round with flying 
circuses before the war lost their lives or 
were seriously injured because often their 
parachutes had been packed while 
stretched out on damp grass 

Servicing of parachutes is, therefore, 
of primary importance. In the RAF, this 
work is carried out by the WAAF, who 
are skilled in inspection and maintenance 
of parachutes and harness, in the folding 
and packing of canopy and rigging lines 
and in adjustment of rigging lines and rip 
cords. 

For security reasons, figures cannot be 
given of the total number of pilots who 
have been saved by parachute. The num- 
ber, however, is very high. At the height 
of the Battle of Britain, from August 1 
to the end of September, 1940, over 300 
pilots were reported as being saved from 
lost aircraft. 

Quite a number of pilots have saved 
themselves more than once during this 
war by bailing out. During the Battle 
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Heavy and awkward on the ground, para- 
chutes are put on at the last minute. 


This ‘Spitfire’ pilot will have to de- 
pend on his parachute in an emergency. 





































of Britain one pilot jumped on three suc- 
cessive days. After the first two jumps, 
he was back at his squadron within the 
hour and flying the same day. The third 
time he landed on some barbed wire and 
had to spend some uncomfortable days 
in the hospital. 

First members of the “mythical” Cater- 
pillar Club were Lieut. (now Col.) H. R. 
Harris and Lieut. F. B. Tyndall, both of 
the U. S. Army Air Corps who jumped to 
save their lives in 1920. The caterpillar 
(or silkworm) was taken as the symbol of 
the club as, like the wearer of the chute, 
its life depends on a silken thread. 

The estimated number of members of 
the Caterpillar Club is about 10,000, many 
of whom have made four or five jumps. 
The record for the greatest number of 
jumps is held by an RAF fighter pilot; he 
has bailed out 11 times. Among the thou- 
sands of applications for membership re- 
ceived by the club from RAF and Allied 
aircrews there are many from prisoners 
of war in Germany. 

One sergeant pilot, shot through the 
spine and paralyzed from the waist down, 
managed to lever himself out of the cock- 
pit and land safely. Several airmen have 
been flung from aircraft unconscious, re- 
covered in time to pull the rip cord and 
then relapsed into unconsciousness. 

Bailing out is not so easy as it used to 
be, for flying speeds of aircraft are much 
higher. This means that there is the dan- 
ger of the pilot hitting the tail or some 
other part of the aircraft as he jumps. 
Unless the fighter pilot can control his 
aircraft and slow it down, he does not 
get out by jumping from the cockpit; he 
turns the machine on its back and drops 
out as soon as he releases the safety 
Most bombers and other large 
(Continued on page 126) 
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MISTAKEN 
IDENTITIES 


Martin 
Span: 71 ft. 


“Marauder.” 





HREE airplanes most frequently mistaken for each other are 
shown here, to exact scale; the side views of the Marauder, 
Mitchell and Boston were shown to scale in the March, 1943, 
issue. All are twin-engined, tricycle-geared monoplanes. The 
Marauder fuselage is fat, only the Mitchell has twin rudders. 


Copyright, Fiyinc, December, 1943. 





North American “Mitchell.” 
Span: 67 ft. 6 in. 


Douglas “Boston” ("Havoc"). 
Span: 61 ft. 4 in. 






























































VULTEE “VENGEANCE” 


Attack Bomber 


—',—.. 








PERTINENT Facts: Two versions of this airplane—prac- 
tically identical so far as external appeszrances are con- 


cerned—are flying. One is known technically in the 
AAF as the A-31; this version primarily is a British 
airplane. The second, known as the A-35, is based on 
AAF specifications. The latter is the latest. It is powered 
with a 1,700 h.p. Wright Cycione, which gives it a top 
speed of about 250 m.p.h. Service ceiling is over 20,000 
feet. Wing span is 48 feet, length is 40 feet, height, 12 ft. 
10 in. Range is approximately 750 miles with full load 
of two. The wings are fitted with dive brakes. 








and crew 


Wuat To Look For: The peculiar shape of the wing 
makes the Vengeance easily recognizable in the bottom 
view. The mid wing is cantilever and has a thick, 
tapering center section. The fuselage is deep and oval- 
shaped, having space for bombs to be stowed internally. 
The rudder and vertical fin sit well forward of the ele- 
vator. Note that the landing gear retracts directly back- 
ward; the tail wheel is at the rear tip of the fuselage. 





Copyright, Fiyinc, December, 1943. 











BOEING “FLYING FORTRESS” 
Heavy Bomber 





PERTINENT Facts: Spearhead of the AAF war against 
Germany, Boeing’s Flying Fortress is one of the world’s 
best heavy bombers. The model shown here is the 
B-17F, which is just now being augmented with the 
B-17G—identical to the F except for a two-gun “chin” 
turret in the nose. The Fort is armed with 13 .50 cali- 
ber guns, making it the world’s most heavily-armed 
airplane. A “flying battleship” version of the Fort 

was the YB-40, a standard Fort which carried no bombs 

but many more guns and tons of ammunition. These 

were flown in amongst formations of standard Forts in 
raids om Germany. The B-17F is powered with four 
1,200 h.p. Wright engines. Gross weight is over 65,000 
Ibs.; this model can carry a maximum payload of 10 5 
tons when external bomb racks are used. Wing span 
is 103 ft. 9 in., length, 74 ft. 9 in.; height, 19 ft. 1 in. 
Cruising speed is in the vicinity of 300 m.p.h., stalling 
speed is 85 m.p.h. 


Wuat To Look For: A conventional low-wing mono- 
plane with equal taper and rounded tips. The wing is 
thick and has moderate dihedral. The engines are 
mounted on the wing’s center line. The fuselage is ; 
somewhat circular in shape and tapers toward the tail. 
An important identifying feature is the ball turret pro- 
truding underneath. The tail is most quickly recog- 
. ane en — ee , nized, with its huge, long, sweeping vertical fin extend- 
Copyright, Fiyinc, December, 1943. ing forward to the trailing edge of the wing. The wide 

rear tip of the fuselage contains an armored two-gun 
battery. 























BLACKBURN “ROC” 
Fighter-Bomber 
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PERTINENT Facts: Originally a carrier-based dive bomb- 
er and fighter, the Roc now is assigned to land-based 
operations of the Fleet Air Arm. A modification of the 
Blackburn Skua, another FAA dive bomber with less 
_ armament, the Roc is powered with a 905 h.p. air-cooled 
: Bristol Perseus XII engine. While all performance 
n= details are restricted, the Roc is so similar to the Skua 
he —except for the four-gun power-driven rear turret— 
ish that its top speed can be favorably compared with the 
on Skua’s top speed of 225 m.p.h. at 6,500 ft.; the Skua and 
-ed Roc use the same engine. Wing span of the Roc is 46 
op ft.; length, 35 ft. 7 in.; height, 12 ft. 1 in. Wing area 
00 is 310 sq. ft. The four-gun turret has .303 caliber guns. 
ft. 
pad 
cs. 
Wuat To Look For: The low wing is cantilever, has a | 
flat center section and dihedral in the wing panels. The | 
leading edge has moderate taper, the trailing edge has 
ing more; the tips are rounded. The fuselage is dominated 
om by the large, box-like cockpit and the gun turret direct- 
ick, ly behind. The tail is notable in that the elevator and 
val- horizontal stabilizer project some distance behind the 
lly. rudder. 
ele- 
ick- 
ige. 





JUNKERS Ju-88& 
’ . Fighter-Bomber 
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PERTINENT Facts: Considered by many RAF experts to 
be the best airplane in the German air force, the Junk- 
ers Ju-88 is a war veteran that has been repeatedly 
modified to meet wartime conditions. It started as a 

dive bomber and now is used for that as well as level 

bombing, long-range fighter, night fighter (with elabor- 

ate radiolocation equipment) and intruder fighter- 

bomber. One of the numerous versions of the Ju-88 is | 
powered with two liquid-cooled 1,450 h.p. Junkers Jumo 
engines. Top speed is approximately 300 m.p.h., cruis- 
ing speed is 254 m.h.p. (range at that speed is 800 
miles). The crew numbers three or four, depending 
on the mission. Wing span is 66 ft. (wing area: 590 
sq. ft.); length, 47 ft.; height, 16 ft. 8-2/5 in. Armament 
includes as many as four 20 mm. cannon. 


span 
1 in. 


ling 





nono- | Wuat To Look For: The wing is unusual in that it has 
ng is | compound leading and trailing edge taper. It has mod- 
; are j erate dihedral and is fitted with external lattice-like dive 
ge is : brakes in the bomber version. There are numerous ex- 
> tail. j ternal bomb racks in the center section. Special atten- 
L pro- tion should be given the appearance of the engines; 
Poon. # they look like air-cooled radials—particularly in tae 
‘tend- = ea faa front view—but they actually are liquid-cooled. Tne 
vide Copyright, Fiyinc, December, 1943. fuselage is long and tapering, and has a streamlined 
o-gun “dust bin” gun position under the cockpit. Note that 
| the rudder sits far back of the horizontal surfaces. 








Bombs flown to an AAF base in the southwest Pacific theater are casually rolled out of Dougles “Skytrain” 


cargo plane by Air Service Command crew. 


These 500-pounders are relatively harmless without fuse. 


HAVE YOU SEEN? 


Latest in the "Flying Fortress’ series 
(B-17G) is marked by the remote-control 
power-operated “chin turret” hung under 
bombardier's compartment. Its .50 caliber 
guns ward off head-on attack by fighters. 


Equipped with 37 mm. cannon in its nose, Douglas "Havoc" undergoes fire tests at 
Wright Field. Note new type turret being tested from temporary truck mount (right). 


Banking sharply in its 
futile effort to evade 
shellfire of "Marauder" 
(from which picture was 
made), Junkers Ju-290 is 
“boxed in” by shells and 
downed off Corsica coast. 
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This is one of the famed 8,000-pound RAF super block-busters. The boiler-like bomb is being rolled out to its bomber by a 
WAAF. Note that this type bomb is blunt at both ends and does not have customary fins and nose. It tumbles through the air. 





The Avro "Lancaster II" is coming into increasingly greater use in the RAF. It differs mainly in the engines, the newer 
"Lank" shown here having 1,600 h.p. air-cooled radials instead of the 1,275 h.p. liquid-cooled engines of the “Lancaster |." 





Newest version of the North American “Mustang” is that shown here. Technically the P-51B, it is powered with a 1,500 h.p. 
American-built “Merlin” engine, making it a potent high-altitude fighter. Newly-designed nose incorporates a four-bladed prop. 
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| Learned About Flyin 
From That !—No. 51 


By JAMES CARLOS SMITH 





The author is now an aviation machinist's 
first class, attached to Fighting 
Squadron 27, serving with the Pacific Fleet. 


mate 


When a novice pilot decides to do aerobatics over water 


anything can happen, but this time luck rode the controls. 


A few wisps of cloud against the soft 

blue skies gave no portent of the dis- 
aster that a novice’s lack of experience al- 
most caused. 

I took off from the private airport of 
Glenrock near the little town of the same 
name just outside of Norfolk, Va. I had 
had dual instruction under Paul Harris, 
manager of Glenrock, and later soloed 
under his guidance. I was still a student 
of only a few solo hours, however, and 
certainly had as much to learn as any 
other student with no more experience 
than I had. 

I took the Cub off the field and decided 
to do a little flying over the U. S. Naval 
Air Station at Hampton Roads, Va., which 
was then under construction 

The ground over which I was flying was 
swampy and irregular and there seemed 
to be hardly a place for a forced landing 
if one had been necessary. Because of 
this, I climbed gradually to about 2,000 
feet as a safety precaution, remembering 
the injunction of a former instructor and 
long-time barnstormer and aviation pion- 
eer—Martin Jensen. Marty had always 
emphasized getting plenty of altitude 
when flying over such terrain and per- 


F was a bright sunny day in April, 1941. 





haps I owe my life to remembering this 
instruction. 

Upon arriving over the new Govern- 
ment field at Hampton Roads I flew on 
out over the bay to take a look at some 
of Uncle Sam’s beautiful, deadly fighting 
ships. I took in the ships at anchor in 
the bay, little dreaming that in eight 
months they would be called upon to de- 
fend the nation in a World War. It was 
altogether a day of peace and I spiralled 
around lazily. 

Then the notion to practice a few pre- 
cision spins came to me. I hadn’t done 
any for quite a while and after all I was 
out primarily to get in some flying prac- 
tice. Looking back now I realize that I 
used extremely poor judgment in doing 
acrobatics over water without having first 
located an area where I might land in an 
emergency. 

I started the spin at about 2,000 feet. 
Upon coming completely to a stall I 
kicked the right rudder, putting the Cub 
into a right hand spin, using a little 
aileron to help produce the spin, as a pre- 
caution against ending up in a tight spiral 
(which might occur if the controls are not 
fully extended). 

During the time of the spin I forgot an- 








other fundamental safety rule of flying— 
to “rev up” my engine every few seconds 
and thus keep the carburetor from load- 
ing up with a too-rich gasoline mixture 
I let the engine idle too long at one in- 
terval and it flooded and went dead. 

Then, diving the plane upon recovering 
from the spin, I opened the throttle about 
one-third in an effort to re-start the en- 
gine by turning it over with the propel- 
ler. But it failed to catch. Either the 
carbureter remained flooded with the 
rich mixture or else the prop was turn- 
ing over too slowly to start the engine 
At any rate, it didn’t even pop. 

In addition to my preceding errors, I 
hadn’t been paying as much attention to 
my whereabouts as I should have during 
all my absent-minded aerial maneuvering 
I cannot describe my shock when I real- 
ized I had a dead engine—wore no para- 
chute—and was over water. A _ hasty 
glance at my altimeter showed me I had 
1,000 feet. 

To understand the situation I was in let 
me describe the geography of Hampton 
Roads. Hampton Roads is a broad chan- 
nel through which the waters of the 
James, Nansemond and Elizabeth rivers 
of Virginia pass into the lower portion of 
Chesapeake Bay. The channel, in fact, 
enters virtually at the mouth of the Bay 
so that, looking directly east, the nearest 
land is Europe. 

My first glance out of the plane was 
in this direction and nothing but blue 
water met my gaze. Still, I did my best 
to remain calm. A dozen thoughts passed 
through my mind in an instant, but the 
most comforting was that I had just been 
looking the Fleet over, hence could not be 
far either from the protecting arms of Old 
Point Comfort on the north or Sewell’s 
Point on the south between which Hamp- 
ton Roads passes. 

A glance in another direction disclosed 
the welcome spectacle of a brand new 
landing strip constructed at the new 
Naval air station. I was within gliding 
distance and finally remembering a few 
lessons I had been taught, I knew enough 
to approach the field at 90° to the run- 
way and turn into it when I thought my 
altitude was sufficient to make a safe ap- 
proach for a dead stick landing. 

I turned into the landing field and 
side-slipped over some telephone wires 
which had not yet been taken down. Al- 
lowing 200 feet of altitude for the wires 
I slipped into a two-wheel bouncing land- 
ing, praying between bounces that my 
landing gear would not collapse with the 
next impact. Luckily the plane held up 
fine, but because my Cub did not have 
brakes, I rolled nearly to the end of the 
runway. You can imagine my sigh of 
relief when I came to rest—and the lov- 
ing pat I gave good old Mother Earth 
when I climbed out of the plane. 

I shall never forget that episode nor the 
lessons it taught me: 

First, to clear my engine while idling to 
a landing or under any circumstances 
where my safety depends upon it—and 
especially while practicing precision spins. 

Second, not to practice maneuvers with- 
out having first spotted cn available 
emergency landing field. 

Third, not to practice maneuvers of any 
kind without a parachute. END 
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FOREST PATROL! 


Every day the CAP Forest Patrol assists the 
U.S. Forest Service and the National Park Service 
. . . flying over America’s vast forests, guarding 
them from sabotage, accident, negligence and the 
ravages of nature. 

Piper Cub planes play no small part in this im- 
portant Civil Air Patrol work. These dependable, 
maneuverable planes fly the valleys and spot blazes 
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that cannot be seen by lookout towers until they 


become out of control. These blazes are reported 
while they are still one-man or two-man affairs. 

Thus, while Piper Cub L-4 “Grasshopper” planes 
serve America on the battle fronts, other Piper Cub 
planes do vital work on the home front. 

And, the wartime advantages of Piper planes 
will serve you in peacetime. Then you'll fly your 
smart, new Piper Cub on vacation 
and business trips with ease, 
pleasure, safety and economy. 





FREE BOOKLET ON HOW TO FLY. Send today for your copy 
of “You, Too, Can Fly!” If you also want the full-color Piper 
catalog, enclose 10c in stamps or coin for postage-handling. 
Piper Aircraft Corporation, Dept. PA 123, Lock Haven, Penna. 


16mm. SOUND FILM—‘‘The Construction of a Light Airplane.” 
For distribution points write: Supervisor, Audio-Visual Aids, 
Extension Services, Penna. State College, State College, Penna. 





PIPER 


Points the Way to Wings for All Americans 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
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| ES operation of aircraft in the U.S. by 
DF (direction finding) is skyrocketing 
into proportions which are beginning 
to challenge the basic and presently ac- 
cepted air traffic control practices 
Almost all military long-range flights 
include training in DF operations. In ad- 
dition, the airlines are quietly following 
suit. This is natural because DF opera- 
tion is the simplest form of navigation 
and the most direct. In our opinion, it is 
only a question of time until DF naviga- 
tion will predominate in long-range flying. 
What, then, is to become of the present 
system of Federal airways and radio- 
range flying? Experts in air traffic con- 
trol believe that it will be impossible to 
co-ordinate both airways range flying and 
DF operations to any satisfactory degree 
This is due to several factors, one of 
which, and perhaps the most difficult to 
solve, is the fact that a pilot flying DF 
does not have or use the “check points” 











while enroute unless such “fixes” lie on 
the direct line of his flight path. Since 
radio-range flying and our _ present 


method of radio navigation along Federal 
airways is based upon radio fixes exclu- 
sively, the conflict may be readily seen. 
Airways traffic control centers base 
their calculations and control all traffic 
on the basis of time and speed factors 
expressed in terms of estimated arrival 
at various radio fixes. These radio fixes 
include fan markers and Z markers, cone 
of silence at each radio-range station, and 
the intersection of radio-range legs. 
Generally speaking, the shortest dis- 
tance between major cities is not neces- 
sarily via the Federal airways which have 
been projected along point-to-point routes 
according to terrain considerations, avail- 
ability of radio-range sights and other 
factors. Many “doglegs” appear on aero- 
nautical charts, some of which require 
many extra miles to be flown between 
cities if the airway is to be followed. 
Contrasted with the meanderings of 
many civil airways, DF operations permit 
straight-line courses to be followed be- 
tween points of origin and destination, 





sometimes described as a great circle 
course. Before perfection of DF equip- 
ment, radio-range flying was the best 
means available to navigate aircraft safe- 
ly from one point to another. The whole 
CAA air traffic control system has been 
based upon radio-range stations and air- 
way flying. According to recent air traffic 
control studies prepared by CAA, most, 
if not all, of the future plannings of that 
Government organization are based upon 
the expansion of traffic flowing along the 
civil airways. In fact, huge sums of 
money are intended to be earmarked for 
the construction of “iron monsters” which 
would presumably be able to tabulate 
mechanically the position of each and 
every aircraft as it proceeded from one 
radio fix to another. 

AOPA believes that this is an extrava- 
gant waste of time and funds. It is ap- 
parent that DF operations flying in a di- 
rect line between given cities simul- 
taneously with airway operation flying 
via irregular airways between the same 
two points will cause paralleling courses 
and probably result in the converging and 
crossing of the two “airway” routes. 

Since DF operations may at any time 
and at any point cross the now existing 
civil airways without knowledge to either 
the traffic control center or to the pilot 
flying the airways, it is a reasonable 
statement to say that under instrument 
conditions (and this discussion is pri- 
marily concerned with instrument flight 
rule conditions) the security previously 
offered to the pilot flying on a civil air- 
way at an assigned altitude is no longer 
a fact. 

There are good arguments in favor of 
range flying and many others favoring 
DF flying. We believe that a fundamental 
change will inevitably take place in the 
method of controlling air traffic and that 
planning should start at this time which 
would take into cognizance DF operation 
and other types of radio navigation suc- 
cessfully developed as the result of war- 
time necessity. We have noted a certain 
tendency to resist a change in the basic 
concept of air traffic control. This is not 
in the interest of aviation progress. New 
devices have antiquated our previous 
methods and must be speedily adopted 
even though it may require a complete 
overhaul of equipment and personnel. 

AOPA believes that the first step is to 
revise our thinking in terms of radio- 
range legs and channelled airway flying. 
The big advantage of aircraft over forms 
of ground transportation is the ability to 
navigate from one point to another in a 
direct line without having to circumnavi- 
gate rivers and hills. The airplane, like 
the steamship, is privileged to move in 
any portion of the space between two 











































points since it is not confined to a specific 
road bed or right-of-way. Why, then, 
should we not adopt navigational aids 
which will permit direct flight? 

It is our belief that airways as they now 
are known can be eliminated entirely 
There remains the problem of collision 
prevention. On this point (because of 
military restrictions) we can say little ex- 
cept that we are convinced that control by 
the ground of each individual flight is no 
longer required and that with certain 
equipment, which should be available im- 
mediately at the close of the war, a pilot 
will be able to control his flight course 
adequately so as to avoid collision with 
other aircraft. Thus the “control” will 
pass from a ground station to the cockpit 
or “bridge” of the airplane. This, we be- 
lieve, is as it should be. 


“BURY THE WIRES—NOT THE PILOT" 

Within the past two weeks AOPA has 
received approximately 75 requests for as- 
sistance in seeking the removal of airport 
obstructions—chiefly high-tension power 
lines. Careful attention will be given to 
each of these requests and the co-opera- 
tion of public utility companies now is 
being solicited through “Electric Power 
and Light,” the official trade journal for 
these groups. 

Copies of AOPA’s graphic safety poster. 
“Bury the Wires—Not the Pilot,” are still 
available without charge by writing to 
AOPA Service Office, Carpenters Bldg.. 
Washington 1, D. C. With this project, 
as with all others, AOPA’s authority and 
power stems from its large pilot member- 
ship. AOPA’s ability to solve these prob- 
lems for pilots increases in direct propor- 
tion to increases in pilot membership. 
We urge all pilots to suggest to their non- 
member friends that a registration in the 
Aircraft Owners and Pilots Association is 
the best way they can get action on prob- 
lems relating to their flying. Only per- 
sons who have soloed aircraft are eligible 
for AOPA pilot registration. The cost of 
membership has not been raised and re 
mains at $5. 


LOST MEMBERS 

AOPA is holding mail for the following 
members. Anyone knowing their where- 
abouts should communicate their ad- 
dresses immediately to AOPA headquar- 
ters. 

Ear E. Bacu, AOPA 1178 

FREDERICK J. GORMAN, AOPA 5229 

Cart F. Crawrorp, AOPA 6900 

Wiuiam Reicu, AOPA 5501 

Frep Lee DELANEY, AOPA 7137 

Stanrorp L. Wuite, AOPA 9455 

CuEsTER R. Seaton, AOPA 9446 

MinniE L. Jonnson, AOPA 3020 

WIiLFreD ASHTON, AOPA 4263 

I. C. Tourmonp, AOPA 816 


BOOSTER MEMBERS 

Last month the following members were 
sent AOPA identification wrist tags (with 
their names and registration numbers em- 
bossed) with the compliments and thanks 
of the AOPA staff for having secured at 
least five new members: 

ERWIN G. EBERLEIN, JR., AOPA 6917 

Haroip R. SHose, AOPA 1090 


ArTHUR Koskovicu, AOPA 8599 END 
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How LIGHTER Airplane Tires 
Carry HEAVIER Loads (# teat 



















B-17 Boeing Flying Fortress —The gross weight of 
the Fortress was 45,470 pounds in 1940. Today, with 
thirteen heavy guns, with bullet-sealing fuel cells carrying a 
long-range gas supply, with 10 tons of bomb load, the B-17 
weighs approximately 65,000 pounds. But even with this added 
load, landing at higher speeds, the original 19.00 x 23 tire size 
was increased only slightly. “U.S.” tire engineers first built rayon 
_ cord tires as gross weight increased. Then came U.S. Royals with 
Nylon bodies delivering 64% more strength than rayon tires. 
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P-40 Curtiss Warhawk—Armed at first with but two [F 
machine guns firing through the propeller, today’s P-40 ~ >” 
carries six heavy guns, a thousand-pound bomb load, and much 
greater armor. Bullet-sealing fuel cells, heavier, more powerful 
engines and superchargers, along with other new equipment, 
raised the 1940 weight of 6789 pounds to 9000 pounds today. 
Again, lighter U. S. Royal Rayon Cord tires carry this 
increased load at higher landing speeds without even a fraction 
of an inch being added to the tire size. 


Ps B-24 Consolidated Liberator—In 1940, the B-24 
weighed 41,000 pounds. Today, it weighs 65,000 pounds, 
increased over 50%. From six machine guns to over a dozen 
in four power turrets, with bullet-sealing fuel cells, with in- 
creased armor protection and ten tons of bombs, the original 
tire size still had to do the job. Lighter, U. S. Royal Rayon 
Cords replaced heavier, bulkier cotton. And today, more 
“muscle” to carry the thirty-ton load is built into the new 
Nylon tires supplied by “U.S.” to the Army Air Forces. 








P-39 Bell Airacobra—When first produced, the Aira- ee 
cobra weighed about 6000 pounds. Today with heavy 
machine guns replacing light, with bullet-sealing fuel cells 
instead of aluminum tanks and greatly increased armor, this 
fighter weighs 7404 pounds. Tires with cotton cord bodies 
would not do the job. “U.S.” tire engineers, who pioneered 
rayon cord tires for airplanes, decreased tire weight, added 
the strength to carry a third more weight—without adding a 
fraction of an inch to the tire size! 





U.S. Royal Airplane Tires and Tubes are engineered for 
today’s loads. They are available in all standard sizes for nose 
wheels, landing wheels and tail wheels in Static Conductor S7 
Construction. Your nearest “U.S.” Field Airplane Tire Engineer — ne ci ata 
will work gladly with you on any tire or tube problem. et von Sn oamageered = 


UNITED STATES RUBBER COMPANY 
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Tie ILIBRARY 


THE WRIGHT BROTHERS; by Fred C. Kelly, 
authorized by Orville Wright; published by 
Harcourt, Brace and Company in 1943. Price 
$3.50. 

Every great invention has had a period 
of controversy, of claims and counter- 
claims. It is seldom that any new ma- 
chine has received world-wide acclaim as 
a completely new conception. The Wright 
brothers were surrounded by scores of 
experimenters, each of whom thought 
that he had made a eontribution to the 
art of flying and wanted to share in the 
credit. It is well to keep this background 
in mind in any attempt to review the 
early days of flying in this country. 

When, after nearly 40 years have passed 
since the Wright brothers invented the 
airplane, the first authentic account of 
exactly how they contrived to do it is 
published, it is an event of great impor- 
tance. Since “The Wright Brothers” is 
authorized by Orville Wright, whose pas- 
sion for accuracy is well known (without 
which accuracy he probably would not 
have flown), the strict dependability of 
all statements in the book may be relied 
upon. 

Fred C. Kelly, the author, has been a 
journalist and writer all of his adult life. 
He has never been a pilot and, presum- 
ably, has had no engineering training. 
This lack of technical training seems to 
have been an asset to him in preparing 
the parts of the book dealing with the 
actual invention. He evidently felt the 
need to make the story so plain, in non- 
technical language, that readers like him- 
self without engineering knowledge could 
understand the steps that led to the tri- 
umph at Kitty Hawk. The reader, when 
he has finished the all too few technical 
chapters, knows what makes an airplane 
fly. 

Though the author modestly refrains 
from telling of one important achieve- 
ment of his own, one may read between 
the lines that it was he who started the 
negotiations which led to the statement 
from the Smithsonian Institution that, it 
is hoped, settles forever the long contro- 
versy between that Institution and the 
Wrights. In the chapter dealing with that 
controversy, the author remains objective 
and allows the facts to tell the story. 

The Wright brothers have always been 
accused of being secretive and avoiding 
reporters. This legend has been repeated 
so often that the public has come to be- 
lieve it. And yet in the Aeronautical 
Archives of the Institute of the Aeronau- 
tical Sciences there are letters which dis- 
prove this completely. One was written 
December 23, 1903, to Carl Dientsbach by 
Bishop Milton Wright, the boys’ father. 
It gave to Dientsbach, who was then the 
best known aeronauticai correspondent in 
this country, accurate details and dimen- 
sions of the “Wright Flyer.” 

In a postscript he wrote “Wilbur is 36, 
Orville 32, and they are as inseparable as 





twins. For several years they have read 
up on aeronautics as a physician would 
read his books, and they have studied, 
discussed and experimented together. 
Natural workmen, they have invented, 
constructed and operated their gliders, 
and finally their ‘Wright Flyer’ jointly, all 
at their own personal expense. About 
equal credit is due each.” 

It is true that there was great suspicion 
of flying machine inventors, who were 
classed with perpetual motion cranks. 
The Patent Office was skeptical of all such 
devices. The scientific world was im- 
pressed with Dr. Simon Newcomb’s belief 
that navigation of the air was unlikely. 
Even Thomas A. Edison belittled the 
Wright type of machine. For 50 years or 
more the public had bought stock in 
aerial navigation companies only to find 
that the promoter’s ideas were .npractical. 
The Army had good reason to be conser- 
vative as it had given $50,000 to Dr. Lang- 
ley for his “Aerodrome” which collapsed 
so quickly on its two trials. The Wright 
brothers found a stage set for disbelief. 

The newspaper accounts of the first 
flight on December 17, 1903, which was 
witnessed by five men who were not 
bound to secrecy, were so inaccurate that 
the brothers felt compelled to give a cor- 
rect version the following January. 

In 1905, at Huffman Station near Day- 
ton, where they made their first real dis- 
tance flights, reporters, but not cameras, 
were welcome. Correspondents are not 
usually very gullible but those who went 
to Kitty Hawk in 1908 preferred to be- 
have like war correspondents spying on a 
dangerous enemy rather than trying to 
get their news without subterfuge. Their 
dispatches to their papers continued the 
legend but Fred Kelly tells the true story 
of the relationship of the Wrights to the 
public for the first time. 

There is also another element in the 
early writings on flying that had its influ- 
ence in giving the Wrights the reputation 
of selfish patentees. It was the old story 
of disappointed or ambitious experiment- 
ers who felt that the success of the 
Wrights could be duplicated by other 
methods. They naturally wished to make 
any money they could in what became a 
lucrative exhibition business without the 
payment of license fees to the inventors 
of a system without which no one could 
have flown. There were many who were 
so intrigued by a desire to fly and give 
exhibitions that soon no country fair was 
complete without its flying daredevil. All 
of these, except a few, made every effort 
to discredit the men from Dayton and 
their airplane. It was not until the courts 
issued injunctions against infringers that 
the rights of the pioneers were upheld. 

While there may not be much that is 
new in this book to those who know the 
history of airplane development it does 
describe the story of the achievements of 
the Wright brothers from birth to success 








with the authority that comes from thor- 
ough checking by one of the principals in 
this dramatic scientific event. It will in- 
terest those who wish to know about the 
origin of man’s conquest of the air; it will 
answer many controversial questions, but 
more than rendering this service it will 
show the younger generation what study, 
determination, courage and patience can 
achieve. 

LESTER D. GARDNER 

Executive vice president 

Institute of the Aeronautical Sciences 


QUEENS DIE PROUDLY; by W. L. White; 
published by Harcourt, Brace & Company. 
Price $2.00. 

When victory has been won and retro- 
spect brings into true focus the events of 
the present world struggle, no achieve- 
ment will outshine that of the woefully 
small U. S. Air Force that fought against 
such tremendous odds to stem the Japa- 
nese hordes as they overran the Philip- 
pines and flowed down through the South 
Pacific islands. 

In a simple, straightforward account, 
which gains tremendous dramatic impact 
by studious avoidance of the theatrical, 
W. L. White tells the story of the now-fa- 
mous 7th and 19th Bombardment Groups 
through the experiences of an individual 
crew of those groups, that of Lt. Col 
Frank Kurtz and the gallant “Swoose.” 

From the debacle at Clark Field—where 
Kurtz alone of his original crew escaped 
death—south to the fall of Java and the 
heroic stand of Australia, it was a fight 
against tremendous odds. Two, four, 
sometimes six Flying Fortresses against 
unprecedented naval and air concentra- 
tions. Appearing almost casually in the 
story are such names as “Shorty” Whe- 
less, Colin Kelly, “Buzz” Wagner, “Bud” 
Sprague—with Kurtz in his retiring man- 
ner attempting constantly to shift the 
spotlight to the others. 

Heroic, too, according to Kurtz and the 
other pilots, are the Flying Fortresses. 
Here at Boeing we feel very close to the 
big planes to which we have given more 
than eight years of planning and hard 
work. But I doubt that any of us have 
developed the genuine affection that their 
crews feel. It becomes almost a human 
relationship. We know that all Flying 
Fortresses of a series are the same—but 
Kurtz insists that his “Swoose” handled 
a little better, had a bit more speed than 
the other planes in his group. 

On his return from Australia with Gen- 
eral Brett—on a flight in which the aged 
“Swoose” broke the record between Aus- 
tralia and San Francisco—Kurtz and the 
general visited the Boeing plant. With 
natural pride we showed them the new 
B-17F—latest model of the Flying Fort- 
ress. They admired its improvements, 
but emphatically declined one of the new 
planes if it meant giving up the “Swoose.” 

Americans are indebted to Bill White 
for two superb books—“They Were Ex- 
pendable” and “Queens Die Proudly.” 
Both deal with early phases of the war in 
the Pacific when the United Nations were 
rocked back on their heels by carefully 
planned, cunningly contrived treachery. 

C. L. Ectvept 
Chairman of the Board 
Boeing Aircraft Company 
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wudlerbolr, 


40,000 ft. 


35,000 ft. 


Highway patrol 


30,000 Ft. Sure, vou ve read this story before. 





It’s in vour new spaper frequently. 
“Bombers over Germany again last 
night ... escorting Thunderbolts 
broke up mass attack by enemy 
fighters.” 

Possibly you missed an impor- 
tant point: that most of these battles 
start at near-stratosphere levels, up 


around 35.000 feet or above. 
25,000 ft. 





Thunderbolts patrol the high 
ways of today’s air war, the stra- 
tegically important stratosphere. 

This very same stratosphere will 
be the natural skvy-road for to- 
morrow s high speed. long distance 
transportation. We think of the 
Thunderbolt as the forerunner of 
great peacetime planes to come— 

a) planes designed for high speed. 
Rie €s e: high altitude flight. 
x4 Boe ; Republic Aviation will know 

: how to build them! Republic 


20,000 ft. 





Aviation Corporation. Farming- 


dale. L. L.. New York. 


\w=, REPUBLIC 
15,000 ft. ——-- ranewonese 
a = AVIATION 


SPECIALISTS IN HIGH-SPEED AIRCRAFT 
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AND HOW'S YOUR MORALE ? 


when they drop quietly from the sky in their 


Below, the house lights have dimmed—in Berlin 
and Bucharest, in Paris and Prague—and the 
vast audience sits tense and quiet. The Pole and 
the Czech and the Greek in their black pit of 
despair. The paper hanger high in his mountain- 
top mezzanine. 

It’s opening night for the show the whole 
world has been waiting to see and these are the 
lads who will raise the curtain. 

They’re the men of the air-borne infantry and 


Waco gliders—the show will be on! 

Some of them will be on hand to take their 
bows when the last act is over. ... 

But some won’t! 

Remember that when you get to feeling sorry 
for yourself about overtime and priorities and 
rationing. Remember these men and then ask 
yourself: ““How’s your morale?” THE WACO AIR- 
CRAFT COMPANY, Troy, Ohio, U. S. A. 


Gliders led the way in Sicily, may be counted on to do 
the same on other battle fronts. All are designed by 
Waco ...and built either by Waco or by the fif- 
teen other glider manufacturers now using W ACO plans 
and engineering supervision. 


ACU 


—/ AIRPLANE 


ALL ARMY CARGO-TRANSPORT GLIDERS ARE WACO DESIGNED 
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AIRACOBRAS 
alight on AEROLS* 


Valiant veteran of many campaigns, the Bell Airacobra 
has particularly distinguished itself in Russia. 


Because it is equipped with Aerols, Soviet pilots find 
the Airacobra well adapted to the difficult climate 
and terrain encountered on their front. 


During their intense winters, these intrepid airmen 





must often land on snow-swept, emergency air fields 
of limited size. Yet even under these trying con- 
ditions, Aerols enable the Airacobra to come in with 
the ease of an alighting bird. 

THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION’ « . CLEVELAND, OHIO 


Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 
eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
and buses, and Cleveland rock drills for mining and construction work. 


Sixteen millimeter sound film, describing servicing of the 
Airacobra’s main leg and nose aerols, is available to accred- 
ited schools. Address request to advertising department. 





*#THE SHOCK ABSORBING UNITS ON AN AIRPLANE'’S LANDING GEAR THE NAME IS DERIVED 
FROM THE WORDS “AIR” AND “OIL"—THE FLUIDS USED TO DISSTPATE THE LANDING SHOCKS 
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Design Check Chart for Eclipse Manifold-Solenoid De-Icer System — Electronically Controlled ) 





APPLICATION 

To effect complete ice removal by the De-Icer 
method, accretion of ice must be permitted to develop any individual De-icer cell or cells when required. 
a tensile strength sufficient to overcome adhesion be- 
tween ice and inflated boot. The De-Icer system must DESIGN Es 
oka tolcellile NA oL-Maolilice)| (vom iolm lolli Mccli-Melmelaad-tilelime ile] Single span-wise suction and pressure manifolds 
texture of ice formation. The Eclipse*Electronic De-Icer provide a simplified, light-weight installation with negligi- 
Control has been developed to accomplish this. ble line losses. Pressure manifold acts as a reservoir, pro- 

The Eclipse Manifold-Solenoid De-Icer System with viding rapid and complete inflation of large boot sections. 
Electronic De-lcer Control in conjunction with B. F. Location of solenoid distributor valves adjacent 
Goodrich De-Icers installed on aircraft with wing spans iToW DY-s (o-T am oLole) Maelilil Tailor Mel toMellor Me ite(e(-umelemaclin 
in excess of, 100 feet, provides a variable means of plete inflation of De-Icer cells. 
controlling frequency and duration of De-Icer operating Electronic timer permits variance of De-Icer infla- 
cycles to suit. any type and rate of ice formation. tidn periods to correspond to individual De-Icer cell ca- 


ual operation of system independent of electronic relay. 
Primary variable selector control! permits varia- They also enable flight crew_to determine proper func- 


tion of time between operating cycles to compensate for tioning of De-lcer system at a glance. 
variations in rate of ice formation. 


os De-Icer cells return to the deflated position in the 
event that pressure system, electrical system or_any indi- 
vidual component becomes inoperative. 


Secondary variable selector control permits vari- 
ation of De-Icer cell inflation to compensate for varia- 


tions in texture of ice formations and pump output during Current consumption is less than 6 amperes. 


Eclipse AVIATION ACCESSORIES 











high altitude operation. 


Push-button control permits manual operation of 


PERFORMANCE pacity, assuring complete inflation of all De-lcer boots. ——— , 
Provides a visible automatic or manual remote Individual illuminated push-buttons permit man- 
electrical control of wing and tail De-Icers. 
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©1943, The Studebaker Corporation 


You purr just like those engines Dad builds! 


They’re Studebaker-built Wright Cyclones for 
the famous Boeing Flying Fortress 


OLDIER HARRY RYAN and his 

father were fellow craftsmen in 
the Studebaker factory prior to 
Pearl Harbor. They comprised 
one of the many father-and-son 
teams that have been a unique 
Studebaker institution since 1852. 


Large numbers of the younger 
men, who once were Studebaker 
craftsmen, are now using instead 
of building military equipment. In 
many instances, their fathers, and 
other older members of their fam- 
ilies, are producing — Fortress 
engines, multiple-drive military 
trucks and other war matériel in 
the busy Studebaker plants. 


For generations, a tradition of 
Studebaker employment has ex- 


isted in Studebaker’s home com- 
munity. This has resulted ina qual- 
ity of craftsmanship unmatched in 
the automotive world. 


This craftsmanship is now being 
utilized to the limit, on behalf of 
our Nation and its Allies. It will 
provide finer Studebaker motorcars 
and motor trucks than 
ever before for civilian 
use, after Victory comes. 


STUDEBAKER 


Builder of Wright Cyclone engines for 
the Boeing Flying Fortress, big multiple- 
drive military trucks and other 
vital war matériel 


“Always give more than you promise” 
That Studebaker watchword has been observed 
for 20 years by craftsman Henry C. Ryan. He is 
helping to build Cyclone engines for the Flying 
Fortress in one of Studebaker’s aircraft engine 
plants. Some day, he and his soldier son, Harry, 
hope to build Studebaker cars again for you. 
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Flat-Hatting Sense 


(Continued from page 52) 











dangers the aircraft or its occupants arbi- 
trarily. 

Reichsmarshall Goering went ahead to 
remind his flock that the severest pun- 
ishment would accrue from fliat-hatting 
and called attention to two or three spe- 
cific cases. One, involving Lieutenant 
P. , was glaringly similar to the Ameri- 
can variety. It had to do with an unau- 
thorized visit to relatives and the inevita- 
ble fiance. P—— flew off his course, 
landed near his bride-to-be’s house, found 
her absent, and had a couple of beers 
with his prospective father-in-law. Then 
he took off, rocked into a black cherry 
tree and killed a clerk he had taken along 
as a passenger. Goering himself refused 
leniency in the case, remarking after the 
trial, “Flugenkerflatzmittendorfergesell- 
shafftvereingang must stop.” (Lieutenant 
P. was imprisoned and sentenced to 
serve eight years, the time begin of- 








ficially at the expiration of the war.) 
Cadets sometimes have a tendency to 
wander out of sight in ining planes 





and practice dog-fighting >quently the 
cadets show great skill in these skir- 
mishes, killing each other just 
if they were actually fighting. Such horse- 
play nearly always results in an accident 
The Navy is eager for its flyers to become 
good dog-fighters but prefers that this sort 
of practice be done in the approved fash- 


is dead as 











ion—under instruction and with plenty 
of altitude. 

Some low flyi is necessary. In the 
course of your training you may be taken 
on strafing, masthead bombin nd other 
missions that require very low flying. In 
these cases, of course, an instructor will 
be along to show you the rrect pro- 
cedure. This sort of work has nothing to 
do with flat-hatting. It is the eces- 
sary low flying with which this manual is 
concerned. There is a lot of difference 
between making a torpedo run on a Jap 


carrier and making one on an automobile 






THEY ALWAYS THINK THEY'RE 
HOT UNTIL THEY START 
CLIPPING THE PALMETTOS / 








Now we come to a very painful sub- 
ject: Alcohol—It should not be neces- 
sary to remind anyone that flying is a 
poor chaser for alcohol. Alcohol and gas- 
oline have never mixed, and never will. 
Nearly everyone should know this, and 
perhaps they do, but it is a sad fact that 
aviators have been known to step into a 
plane right after getting out of a bottle. 
There is no quicker way to be referred to 
as “the late” Mr. so-and-so. Without 
adopting a tiresome Older Boys’ Confer- 


ence tone, we can say in all accuracy that 
alcohol, whether in beer, whiskey, mar- 
tinis, grapa, or canned heat, actually does 
dull the brain, slow down the reflexes 
and induce a dangerous feeling of lassi- 
tude and well-being. Also, and this is 
most important, it destroys almost com- 
pletely your sense of depth perception. 
When you are flying along comfortably 
paralyzed and see those two church 
steeples coming up, your impulse is no 
doubt to go between them, but as sure as 
you do you will wind up inside the 
church, as the central figure of a beauti- 
ful but rather final ceremony. 

Not to belabor the subject further, let 
us conclude this section on the evils of 
alcohol by the trite admonition: “If you 
must drink, don’t fly: if you must fly, 
don’t drink.” If you remember this ad- 
vice and act on it, you have a good chance 
to become a very old aviator. 

There are numerous other foolish ways 
to fly airplanes, not all of which we can 
go into here, but a few of the most idiotic 
should be mentioned. One of the leading 
contenders is flying aimlessly through 
clouds. Now it is unhappily true that 
some pilots fy in a partial cloud most of 
the time, but oddly enough they are never 
very successful in combat. About clouds 
there are two main considerations: (1) 
Inexperienced pilots should stay out of 
clouds entirely, because of the danger of 
colliding with their foolhardy brethren. 
In a heavy cloudbank the best flyer in the 
world can’t tell what’s up ahead. (2) Un- 
less you are an instrument flyer, don’t 
even get into light clouds. If you don’t 
know instruments thoroughly, you 
stand a good chance of winding up in a 
tight spiral or a spin. At low altitude, the 
effect of these on a plane is approximately 
the same as that of being hit with anti- 
aircraft fire 

Among the items left on our list, tricky 
take-offs and landings stand very high. It 
is highly recommended by aviators still 
alive that a pilot take advantage of all 
his runway. Starting from the halfway 
mark is a wonderfully off-hand and spec- 
tacular way to get into the air and will 
likely impress quite a few people, some 
of whom may even be interested enough 
to show up at your funeral. But if your 
engine cuts out in the process of a short 
take-off you obviously are going to be 
lacking room in which to come to a safe 
stop. The big commercial liners, you may 
observe, not only take advantage of every 
foot of runway but gun their engines 
with the brakes on before starting the 
take-off. 

Be sure to go over your check-off list 
before getting into the air. Neglecting 
any one item may result in a bad crack- 
up. One of the most repulsive kinds of 
take-off known to modern aviation is the 
quick zoom, or modified helicopter, va- 
riety. Short round trips here are frequent 
—up a few feet and right back down. 

Numerous accidents, for example, are 
caused by landing with the wheels still 


your 
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up. There is no need to point out that 

this won’t work. It is essential to remem- 

ber at all times this simple rule: 

Wheels up after take-off—wheels down 
for landing 

Another point, somewhat akin to the 
check-off list, is the correct procedure in 
shifting fuel tanks. Carelessness in this 
department has caused an astonishing 
number of accidents and fatalities. The 
following brief case is taken from the Bu- 
reau of Aeronautics News Letter: “This 
SNJ-3 was over an outlying field when 
the engine cut out. The pilot landed, re- 
started his engine and took off. Shortly 
thereafter his engine quit again and he 
made a belly landing on the beach. The 
condition of his airplane after this land- 
ing prevented him from taking off again. 
The trouble?—Oh, he had merely neg- 
lected to turn his gas selector switch from 
the left tank, which he had emptied, to 
the right one, which was full.” 

The large number of cases of this kind 
had led the Bureau to devise the follow- 
ing set of rules governing gas tank switch- 
ing: 

(a) Never run a gas tank completely 
dry, unless absolutely necessary. 

(b) Never switch tanks at low altitude, 
if avoidable. If suction is lost, it some- 
times requires a little time to regain suc- 
tion on another tank; don’t “short-change” 
yourself on altitude. 

(c) Do not use the emergency tank for 
low altitude flying, particularly practice 
landings. 

(d) If partial failure of fuel system oc- 
curs during flight, take the precaution of 
returning immediately to your base and 
get the system checked. Don’t unneces- 
sarily risk yourself and your airplane. 

(e) Get in the habit of checking your 
gas before descending to low altitude 
This check should consist of a visual ref- 
erence to the gauges and selector valve 
setting, and a swift mental calculation as 
to gas consumption and flight time. 

(f) When shifting tanks be careful to 
center selector so that the valve will be 
properly seated; this can be done by feel- 
ing the click 


(g) When an engine sputters, check 
fuel pressure and selector valve imme- 
diately. 


(h) Know how much fuel there is in 
each tank before commencing a flight. 
Make a mental calculation of how long 
you can fly on each tank and keep a run- 
ning check on your fuel gauges and gas 
consumption. 

If your engine should cut out at the 
edge of a field, by all means avoid the 
urge to get back on it. It is better to land 
in somebody’s front yard, or even in a 
treetop, than to try a 180° turn and wind 
up in a pile. 

Don’t make fake landings; that is, don’t 
dive down to fool somebody and then 
zoom up. There is a curious and deadly 
physical phenomenon commonly referred 
to as “the squashing effect” that makes 
this practice exceedingly dangerous. 
When you are heading down and change 
your controls to level off or climb back 
up, your plane always continues farther 
down before starting back. This often 
throws your judgment of distance into 

(Continued on page 96) 
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F IRESTONE is alweys ahead in 
the development of new products for 
the aircraft industry — and ahead in 
production as well, supplying a wide 
variety of parts and equipment. 

Our tremendous production 
capacity enables us to provide you 
with on-schedule service in the 


delivery of bottleneck products. 








RIGHT ON THE PRODUCTION BEAM 


Our skilled rubber chemists, 
seasoned engineers, expert metal- 
lurgists, and plastic research men may 
help you solve a critical problem in 
design or construction. 


This experience can be of value to 
you in many ways — our multiple 
services are at your disposal — and 
our engineers and technicians are at 
your command. 


Listen to the Voice of Firestone with Richard Crooks and the Firestone Symphony Orchestra, Monday evenings, over N. B. C. 


Firestone 


AIRCRAFT COMPANY 











NAMES 
the U.S. 


st never 
~ cab mans 
Hanso pw 


or dive bomber ilies 


AIR CRUISERS 
BEECH 
BELL 
BELLANCA 
BOEING 
BOWLUS 
pc BREWSTER 
CESSNA 
COLGATE 


IF YOu’vVE ever driven around 
Central Park in one of those 
handsome Brewster carriages 
that still look good-as-new, you 
can begin to understand why 
our pilots like Brewster air- 
planes. Durability’s important 
aloft! 

The Brewster story is a 
story of durability, from the 
carriage and deluxe auto body 
days, through to the famous old 
Brewster “Buffalo” fighter and 
today’s Buccaneer and Ber- 
muda dive bombers! “They 
can take it” sounds like under- 
statement when you’re speak- 
ing of these ships which must 
dive and blast enemy concen- 
trations with big bomb loads, 
Protecting themselves against 
fighters, boring aloft like 
bullets. 

Be glad that the story of 
America contains the Brewster 
chapter on stamina. It’s pro- 
tecting your sons today as 
surely as the Brewster name 
permitted grandmother to re- 
lax in her brougham. 


CONSOLIDATED- 
VULTEE 


CULVER 


CURTISS 
WRIGHT 


DOUGLAS 
FAIRCHILD 
FLEETWINGS 
FLETCHER 
FORD 
GRA AIRCRAFT 


GENERAL 
MOTORS 


GOODYEAR 
GRUMMAR 
HOWARD 
INTERSTATE 
LOCKHEED 
MARTIN 
McDONNELL 


NORTH 
AMERICAN 


NORTHROP 
PIPER 
REPUBLIC 
RYAN 
STEARMAN 
TAYLORCRAFT 
TIMM 
VEGA 


CHANCE 
VOUGHT 


WACO 


and 


ANOTHER STORY of stamina— 
the bending and flexing 
that a Roebling Aircraft Con- 
trol Cord is made to take in 
its stride! Constantly in mo- 
tion while in flight, it puts 
our planes “on target,” brings 
them home again. Aircord Di- 
vision, John A Roebling’s Sons 
Company, Trenton 2, 

New Jersey. Branches 

and Warehouses in 
Principal Cities. 


* In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn 


ROEBLING 


COMMONWEALTH 





FLYING 


(Continued from page 94) 
error, and you into discard. As a matter 
of fact, don’t play at diving at the ground 
anywhere, over landing fields, beaches, or 
houses. You will always dive farther than 
you had planned and often will land 
whether you wanted to or not. 

Never get near pylons around which 
pilots are practicing turns. There have 
been many accidents involving flyers who, 
wishing to use the pylons, made a couple 
of dives on one to show their colleagues 
they were getting impatient. Wait your 
turn, It’s a great deal better for two fly- 
ers to do figure eights around pylons con- 
secutively than concurrently. 

This brings up an especially pernicious 
practice known as “chasing tails.” Started 
by some anonymous enemy of aviation, 
chasing tails has laid many a promising 
flyer to rest. The game, if anything so 
gruesome can be called a game, is sim- 
ple. Two pilots chase each other around 
one or two pylons, the rear man seeing 
how close he can get to the chasee. To 
score 4.0 in this game, the rear man ob- 
viously must catch the leader, upon which 
the game is ended, together with the 
pilots. 


A variation of this nuisance is “rat rac- 
ing,” another kind of follow the leader. 
Often upwards of five or six dunces en- 


| gage in this sport, rushing pell-mell over 


the countryside, doing twists, turns, rolls, 
and dives, each flyer trying to shake off 
the man behind him. Sometimes as high 
as 20 per cent of the participants return 
home in one piece. 

Just remember low altitude maneuvers 
are prohibited except when in the sylla- 
bus, as skip-bombing, strafing or torpedo 
run practice. Again at the risk of being 
repetitious, act your age; lay off the 
damned foolishness. It is absolutely cer- 
tain to bring you to grief. 

Despite the rather cheery tone of this 
document, flat-hatting is a very serious 
business—as can be verified in newspaper 
reports practically any day in the week. 
Its consequences are rarely funny. They 
are more often tragic, and even when 
there is no injury to personnel, any dam- 
age to an airplane in wartime is deplora- 
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ble. Don’t slow up the whole Allied pro- 
gram just because you feel frolicsome. 
The Axis isn’t playing at fighting this war 
and won’t take time out for you to flat- 
hat, so cut it out! 

Too, flat-hatting sometimes brings 
other rewards than death, severe injury 
and wrecked planes. It was not long ago 
that two cadets dived down on a field 
where a farmer’s wife was hoeing some 
plants. Wishing to frighten her into drop- 
ping to the ground, the pilot went so low 
that the plane struck her, decapitating 
her. 

The state authorities prosecuted both 
cadets on criminal charges. They served 
terms in prison. 

Court martial is a common result of 
flat-hatting, which is, of course, direct 
disobedience of Navy regulations. Article 
15 of the Bureau of Aeronautics Manual 
reads in part: “The rules restricting the 
altitudes for acrobatics will be interpreted 
by Navy pilots to mean that the acrobatic 
maneuvers must have been completed 
and normal flight resumed at not less 
than 1,500 feet altitude.” The Manual also 
prohibits the other kinds of flat-hatting 
we have mentioned. The Bureau holds, 
further, that the following Civil Aero- 
nautics Authority rules on altitude apply 
equally to Navy pilots. These rules are 
as follows: 

(1) Pilots are not permitted to fly be- 
low 500 feet altitude in any kind of nor- 
mal flying except during take-offs and 
landings. 

(2) Pilots are not permitted to fly be- 
low 1,000 feet in congested areas, 

If you like being whole and healthy, 
and want to see us win the war quickly 
as possible, fly your plane in an orderly 
and sane manner. If, on the other hand, 
you don’t care about these things, don’t 
flat-hat anyway. Keep an eye on the 
crack pilots, the boys who are coming 
back from the wars covered with ribbons. 
You'll find they don’t have time for child’s 
play. Flat-hatting is one of the big things 
your instructors will bear in mind when 
they start separating the men from the 
boys. 

So if you have to play, buy a Yo-Yo or 
an electric train. But when you climb 
into that plane get down to business. 











THE END 
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° the Timetables of INVASION 


Months ago a new and revolutionary tool of war 
.+. a giant troop and cargo transport named the 
y Curtiss Commando . .. began to accelerate the 
timetables of invasion. 
Today these great ships are swiftly spanning 
oceans and continents, transporting ever-increas- 
ing numbers of men, ever-mounting tons of sup- 
plies, to the theaters of action. 


Commando performance in this new phase of 
military aviation has proved so effective that the 
U.S. Army has called upon Curtiss-Wright to de- 
vote facilities in four of its huge plants for the 
production of unprecedented numbers of these 
war giants ... the world’s largest twin-engined 
transports. 
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RUSSIA 


ICELAND 


At all these major bases and active 
fronts, U. S. Army Bell Atracobras 
are in the air dav after day and week 
after week 

More are being readied for action 
in secret sectors that will explode 
into fighting fronts as our offensive 
plunges ahead. 

A good fighter plane is basic in 
modern strategy. The Airacobra ts 


a tough, fast, versatile, single engine 


BUY WAR BONDS AND SPEED VICTORY 
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ENGLAND 


See why we build em fast ? 


ship armed with heavy machine 
guns and acannon. No battlefront 
ever has too many good fighter 
planes like the Airacobra. 


See why we put design engineering 


THE SOLOMONS 


THE SOUTH PACIFIC 





ALASKA 
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on a production schedule, devel- 
oped short cuts in fabrication and 
built moving conveyor assembly 
lines? 


See why we must build ’em fast? 


MASS PRODUCTION TECHNIQUES, developed to meet the demands of war, will be ready 
and waiting to build the planes of peace. That’s one reason why your postwar aircraft will 
be far better, far lower priced than the types you knew before the war. © Bell Aircraft 
Corporation, Buffalo and Niagara Falls, New York. 
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Air Service Command 
(Continued from page 30) 











“You're in it now,” Arnold said, “so get 
over there to England and find out what 
it’s all about.” 

“We had charge of the reception and 
distribution of all aviation supplies for 
American planes used by the British and 
overhaul and repair of all American-made 
planes in the United Kingdom,” General 
Frank related later. 

It wasn’t long until it became evident 
that Frank was the man for the job—the 
growing air offensive over Europe today 
is proof of that. He was returned to this 
country in November, 1942, to head the 
Air Service Command. 

With his experience in England, Frank 
took charge with a firm hand. First step 
made by him in streamlining the com- 
mand was replacement of the general 
staff, an old Army fixture, by a staff 
modeled along business lines. 

“You can’t do that,” the general was 
told in Washington. Frank did it. This 
step was so drastic that various parts of 
the huge command actually parallel the 
organization of several large private busi- 
ness concerns. 

Lending support to General Frank’s 
theory that the Air Service Command is 
just a large business organization is the 
fact the Brig. Gen. Robert E. Wood, sol- 
dier-industrialist and now chairman of the 
board of Sears, Roebuck and Company, is 
a civilian consultant to the supply com- 
mand. Only recently the command’s 
chiefs toured the Sears, Roebuck estab- 
lishment in Chicago hoping to find the 
answer to a specific problem which con- 
fronted them. 

To service the Army’s planes in the 
United States, the command is broken 
down into 12 sectional Air Service Com- 
mands, each responsible for a sizeable 
section of the country. 

Headquarters for the commands are lo- 
cated at San Antonio, Tex.; Patterson 
Field, Sacramento, Calif.; Middletown, 
Pa.; Mobile, Ala.; Ogden, Utah; Warner 
Robins, Ga.; Oklahoma City, Okla.; Rome, 
N. Y.; San Bernadino, Calif.; Spokane, 
Wash., and Miami, Fa. 

The size of these depots was disclosed 
publicly not long ago when a congres- 
sional committee member said he had 
discovered several of the bases employed 
more than 50,000 people. Among these 
depots, the 300 sub-depots and specialized 
depots which pockmark the country are 
places which already have been significant 
in aviation history. Duncan and Kelly 
fields, Air Corps training bases where 
many Air Forces commanders f + 
learned to fly, have become simply ‘ 
Antonio Air Depot. 

Improvisations have done much to - 
the command’s operations successful de- 
spite seemingly insurmountable problems. 
At a New Guinea supply and maintenance 
base, a sign—“The Thick and Thin Lum- 
ber Company”—hangs over the door of a 
shack. This “company” is the brain child 
of ASC men who needed lumber to build 
temporary repair shops. A second-hand 
sawmill was brought in from Australia 
and although none of the men had the 
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CAVU 


The flyers of the CAP have proved what 
light civilian planes can do, have written 
“ceiling and visibility unlimited” on 
their future. 

In flying jeeps they've assisted big fly- 
ing boats in rescuesat sea. They've flown 
critical cargoes when airliners were 
grounded by weather. Pinch-hitting for 
bombers, they’ve smashed subs. They've 
coaxed flyweight airplanes 
through missions that seemed 
impossible — and probably 
were, by past standards. 


STANDARD OF 





At Standard of California, too, we're 
lifting performance ceilings for John 
Citizen's post-war aircraft. The new avia- 
tion fuels and lubricants we've devel- 
oped will help make possible light air- 
planes with far more spirit and stamina 
and economy, airplanes to change a 
week-end sport to a way of living. 

Standard of California fuels and lu- 
bricants for tomorrow's planes 
are ready now, to make the fu- 
ture of civilian flight CAVU— 
ceiling and visibility unlimited. 
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least knowledge of lumbering, they went 
to work. Lumber emerged rather roughly 
cut but cargo space from United States 
which might have been taken up by lum- 
ber was saved for bombs and more planes. 

When the battle of Midway got under- 
way in the Pacific, Air Forces officers at 
Hickam Field in Hawaii discovered they 
needed more torpedo planes to attack a 
Jap naval force. Plenty of pursuit planes 
were available so Air Service Command 
mechanics at the air base convinced their 
officers that they could rig torpedoes on 
the pursuit ships. 

The mechanics had no torpedo racks 
with which to rig the torpedoes but that 
didn’t stop them. Using pieces of metal 
as the bomb racks, lengths of wire at- 
tached to the bombs were strung into the 
cockpits where pilots clipped the wire 
with a pair of pliers to release the bombs. 
The operation proved practical and the re- 
sultant bombing probably was the first 
use of “skip-bombing” against enemy tar- 
gets. 

Shortly after that operation it was dis- 
covered that additional transport planes 
were needed to fly personnel between the 
islands of the Hawaiian group. No trans- 
port planes were available but a Douglas 
C-33 (DC-2) twin-engined transport, its 
wings badly damaged in the Jap bombing 
of Pearl Harbor, caught the eye of an en- 
terprising sergeant-mechanic. 
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A now-obsolete Douglas Bolo bomber 
was discovered on one corner of the field 
and a crew of mechanics went to work. 
The wings and motors of the Bolo were 
transferred to the C-33 fuselage. 
bomber’s wings added 10 feet to the span 
of the cargo ship and changed its flying 
characteristics considerably but the 
patched-together ship flew and that was 
the important item then. 

More than supplying needed equipment 
to U. S. airmen, the command also must 
train complete units to go with task forces 
and invasion groups to service the planes. 
This job is in the hands of General Adler. 

He also must train the thousands upon 
thousands of civilian workers who handle 
the “paper work” and depot shop repair 
work in this country. As in any rapidly 
expanding organization, the command has 
run into difficulties in obtaining compe- 
tent employes to fill important clerical, 
technical and shop jobs. Selective serv- 
ice has made heavy inroads on the work- 
ers and many of the depots and sub- 
depots are located in labor shortage areas. 

Women are playing an important part 
in the command’s civilian category but 
personnel heads have worked long and 
hard in fitting another group — handi- 
capped persons, old persons and even 
deafmutes—to vital jobs. General Adler 
recently disclosed that 40 per cent of the 
command’s civilian workers are women, 
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"One thing you gotta say for special service—they're in there tryin'!" 
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many of them employed in repair shops 
and on the flying line. The aim, he said, 
is to raise the ratio to 60 per cent. 

Civilian workers are doing their bit in 
North Africa too. Former employees of a 
French commercial airline in that area 
now are working on American fighting 
ships. They are far back from the fight- 
ing area. 

In Italy, only a few miles from the 
nearest Axis line, however, Air Service 
Command soldiers, members of depot 
groups who handle the badly needed re- 
pairs on the spot, are under bomb attack 
almost continually. 

Along with every ASC combat unit 
goes an array of chemical warfare men, 
an ordnance unit, clerks who must keep 
track of parts, defense groups, and even 
chaplains. All must be trained to fight 
as well as perform their regular duties as 
service and supply workers. 

The command also has its own air cargo 
wing to aid the Air Transport Command 
in hauling supplies. This cargo opera- 
tion has necessitated adding to the per- 
sonnel of the organization groups of pilots 
and other members of plane crews. 

In this country, where the large depots 
or “wholesaling houses” are operated, the 
officers trained in tactical operations aiso 
must be business men. Their work paral- 
lels that of any commercial distribution 
agency. The civilian workers, besides 
mechanics and shop employees, include 
tens of thousands of file clerks, typists 
and administrative executives. 

Every plane in the Air Forces presents 
a different problem to mechanics. The 
command publishes hundreds of booklets 
and pamphlets for maintenance men, ex- 
plaining how each repair job should be 
handled. One of the greatest problems 
they face is that of repairing obsolete 
planes for which spare parts are not avail- 
able. 

At specified intervals, planes both in 
the combat zones and in this country must 
be overhauled. Large bombers or cargo 
planes present the biggest jobs because 
they require more men, more parts and 
more and larger tools and equipment. 

For the men who repair the skin of 
damaged planes, fighter planes present 
particular problems. Repairs on such fast 
planes must be much more complete and 
careful than on slower bombers and cargo 
planes. Experience shows that loosely 
patched sections on fast planes often are 
torn off by the swiftly rushing air. Rough 
patches on slower planes are unaffected. 

Details of repair of that type are drab. 
The case of one Consolidated Liberator 
on the African front is another story, 
however. The Liberator, unnamed by its 
pilots, was damaged when it crash-landed 
at its base. In repairing it, mechanics 
took replacement parts from 16 other 
planes in the boneyard. After several 
missions, the Liberator again crash-landed 
near its air field and was damaged beyond 
repair. Parts still serviceable on the plane 
subsequently went into 34 other planes, 
two of them pursuit ships. 

Who are these men performing such 
almost unbelievable repair and “patch” 
jobs in the combat theaters? They are 
enlisted personnel, mechanics who have 
been trained to know every type of plane 
(Continued on page 104) 






















Warlin Lo / a 
* 
tie AMERICA’S FIRST power-operated aerial gun turrets were built in 
~ 1937 by Martin for iis PBM-1 Navy patrol bomber (shown at 
ea left). Martin pioneering paid big dividends to America's war effort, 
ng 
it- 
he 
ice 
ot 
re- 
ick 
“— U. S. Planes Pack a Potent Punch 
ep 
ren 
zt thanks to 
as 
: MARTIN-MADE GUN TURRETS 
and 
Tra- 
Ee r= 
lot: ' , ‘ ' ; 
_ Ho* does it happen that Martin, long famed of turrets. Martin engineers, seeking ways to turn 
ots for its fighting planes, is now also one of the out turrets faster, achieved these results. The inner 
the world’s largest manufacturers of power-operated ring was cast asa single unit . . . moving assembly 
= aerial gun turrets? As far back as 1937 Martin lines were perfected . . . and the “‘chassis’’ of the 
tion engineers had foreseen the need for powered gun turret was cast in one piece, a feat which many 
oe turrets and built America’s first for their PBM-1 experts had deemed impossible. Today, turrets... 
e . ° ° 
sere patrol bomber. When, in 1940, General Arnold both electrically and hydraulically powered . . . are 
proclaimed power gun turrets a ‘‘must,”” Martin rolling from Martin assembly lines to make U. S. 
ents was ready with actual experience and production bombers feared by enemy airmen. 
ben know-how. Results: Martin is now mass-produc- ; 
lets eege New Improvements 
ex- ing turrets not only for Martin aircraft, but for : F 
i be many other U. S. types as well. When you see pic- Hardly a week ae without changes or improve- 
0 tures of high-speed bombers, the chances are 9 out en 2 made in Martin turrets, to keep well 
vail- of 10 that they are defended with Martin turrets. ahead of the enemy. Plastics are being utilized to 
save metal . . . added comfort and protection are 
2 in Mass-Producing Gun Turrets provided for gunners . . . and in numerous other 
nen To give U. S. bumbers a pulverizing punch and to ways Martin gun turrets are being improved to 
argo . . ee * 
“ian lessen the need for fighter escort, Martin hasturned give U. S. planes a punch that spells ‘‘k.o.”* for 
and its entire Sinclair division over to the manufacture the Axis—and Victory for US. 
n of ee Si te a 
sent 
fast 
and 
argo 
sely 
| are 
ough 
cted. 
irab. 
rator 
tory, 
yy its ‘ 
nded es : >. A : r EE 
. rel = aera f : a < 
anics ne rein “* es eS: .* a. - ~~ 
other WICKED WALLOP is packed by these twin 50’s in the Martin TORRENT OF TURRETS pours from Martin factories, via mov- 
veral turret of a Martin B-26 Marauder. At high altitudes, where ing assembly lines like this. Simplified design and advanced 
sail the slightest exertion is an effort, power turrets, easily opera- tooling boost Martin output. At end of line, guns are installed 
yond ted by a twist of the wrist, are vital to Victory. and turrets are ready to do business with Hitler. 
plane 
anes, 
. THE GLENN L. MARTIN CO., BALTIMORE, The Glenn L. Martin-Nebraska Company—Omaha 
suc 
atch” ee 
y are 
have 
i. AIRCRAFT 




















Builders of Dependable 






Aircraft Simce 1909 








Continue Your Education at America’s 
University of Aviation die iaeiaceeaae 


obtainable at no other school of its kind, for whatever type of aviation training you may choose: 
Flight, Aircraft or Engine Mechanic, Aeronautical or Airline Maintenance Engineering, Radio 
Communications, Weather Forecasting, Instrument Technician. Start your training now. Be 
qualified for higher grades and ratings when called to military service. Be ready to step into 
an important position in the great "Age of Flight" that will follow the war. Choose your course 
at Spartan and act at once—for your country's good—for your own good! 





init at SPARTAN 


Can Qualify You for an Essential War-Time 
Position and a Splendid Peace-Time Future! 


There's a vital need for pilots on the home front and on the war front 

. and the Spartan School of Flight is ready to train you for essential 
war-time flying that can lead to a fascinating lifetime career. 

America needs pilots to fly the nation’s airlines . . . pilots to de- 
liver the fast, powerful planes to battle fronts all over the world . . . pilots 
to teach Uncle Sam's "'fledglings" . . . pilots to fly for Victory. These and 
many other highly paid positions are begging for trained men. Come 
join the many other young Americans who are training at SPARTAN to fill 
them. Here you may choose from all types of flying career courses, in- 
cluding: (1) Commercial and Airline Pilot courses; (2) Instrument Rating 
course; (3) Flight Instructor course; (4) Refresher Flying courses. 

The civilian flight school at SPARTAN is one of the largest in the 
nation and is internationally known. For many years SPARTAN School 
has had the approval of the Civil Aeronautics Administration as a Primary 
and Advanced Flying and Ground School. This Certificate of Compe- 
tency testifies to the qualifications of the instructors, air-worthiness of 
equipment and instructor-student ratio. 

SPARTAN Offers You All These Advantages—A fleet of 18 
modern training planes—skilled instructors—a location in the heart of 

4q the nation's finest flying country—seven flight fields—light, airy class- 
rooms—29 modern buildings located on 50 acres—fully equipped shops 
and laboratories. 


SCHOOL OF AERONAUTICS = 


DIVISION OF SPARTAN AIRCRAFT COMP 


Mouece OF AERONAUTICAL ya 


1O0N OF SPARTAN SCHOOL OF AERONAUT 























Specialized Training for a Lifetime Career 


War-time developments in aviation are paving the way for a gigantic new peace-time era in 
air transportation and commerce that will provide unlimited opportunities for aviation technicians 
who are ane Get SPARTAN’S superior stepped-up specialized training for the career of your 


SPARTAN SCHOOL OF AERONAUTICS—Capt. Maxwell W. Balfour, Director 
Address Dept. F123, Tulsa, Okiahoma 
Send me your new Catalog, describing in detail the SPARTAN courses | have checked, also stating tuition and living 


expenses. 
Name ... 
Address 


i 
City 


This Coupon 
Brings You 
New Catalog 


Age... 


Previous Education . 
CHECK COURSES YOU PREFER 


[J Aeronautical Engineering [] Commercial Flight CL) Instrument Technician C) Private Pilot 


e 
Next Semesters  Sasteunnet © 
‘ion . Lj Alrtine Ft () Weather Forecastin 
(0 Airline Maintenance Instructor P Aircraft or Engine Sr ° 
Start January 3rd Engineering [0 Airline Service Mechanic ~~ Mechanic 9 CJ Women's Instrument 


and March 27th 0 Commercial Pilot : E) (J Radio Communications Technician 


eS TT ANN eon ee 
5 oe ae BRS aaa R 


































104 


(Continued from page 100) 

so well that they can tear them down and 
rebuild them without use of lights and 
with few tools. Their commanders, usually 
heading service and air depot groups, all 
are tactical pilots and most of them are 
engineers. Every Air Service Command 
general is himself a flyer and all but a few 
are command pilots. 

Military personnel, particularly the en- 
listed men, are chosen for every phase of 
supply work. Men who are disqualified 
from actual flying for minor physical or 
psychological reasons make excellent 
ground crew men because they are inter- 
ested in aviation. 

Before being sent overseas each enlisted 
man of the command is given combat 
training equal to that of any infantryman. 
His training takes three phases. The first 
is that of the Army’s basic training and 
the second is the actual technical training 
to prepare him for maintenance work. 
The third is advanced combat schooling 
and actual work on particular jobs. Be- 
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fore being sent to an embarkation port 
command squadrons are put through an 
actual operation. 

Mechanically-minded and scientific sup- 
ply officers are plagued by many problems 
—even animal problems. 

In one North African area, supplies are 
moved in large open trucks through jun- 
gle country. For a time drivers discovered 
supplies on the trucks were being lost in 
transit and no one could learn the reason 
since the area was uninhabited even by 
natives. 

Finally, an enterprising truck driver 
took an assistant on a trip and the prob- 
lem came to light quickly. Baboons had 
been swinging aboard the truck beds from 
trees and plucking off various items they 
found interesting. 

Back in his Ohio headquarters, General 
Frank, native of Humphrey, N. Y., looks 
back on a long Army career. He was 
graduated from West Point in June, 1910, 
served in the infantry and, in 1917, ac- 
cepted appointment as a major in the 
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aviation section of the Signal Corps. 

By August, 1918, he had passed flying 
tests and earned a rating as junior mili- 
tary aviator. Stationed at many air bases 
throughout the country for the next 20 
years, he also was graduated from the 
Air Service engineering school, the Air 
Service tactical school, the command and 
general staff school and the Army war 
college. On the basis of his reputation as 
a planner and organizer he was first sent 
to England and then back to the United 
States to head the supply and mainte- 
nance work of the Air Forces. 

As one Air Service Command spokes- 
man put it, “Never before in military his- 
tory has there been a more tremendous 
service problem than that imposed on the 
Air Service Command. To every front of 
a global war, the command must reach 
out to ‘Keep "Em Flying.’ 

“If the Air Service Command fails, the 
combat units which depend on it cannot 
be expected to succeed—but the Air Serv- 
ice Command will not fail!” END 
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as tiny counterparts of the life-size tools. 

During conferences held to decide the 
worth and practicability of such a mobile 
unit, Colonel Fink time and again placed 
the small, telescoped model in the replicas 
of transport and cargo planes which were 
coming from the new workshop. His 
ideas were portrayed vividly and the 
colonel and other engineers quickly real- 
ized the mobile shop was everything it 
was hoped to be. The rest is history. The 
full-sized models started off the produc- 
tion line and now are in use by the Air 
Service Command. 

“Building the models first,” Fink ex- 
plained, “makes it possible to study de- 
sirable shapes and sizes for the large 
equipment without going into the tre- 
mendous cost involved in building full- 
sized products.” 

He cited a specific example. “We found 


that portable repair scaffolds were needed. 
We drew sketches and specifications and 
then built 12 models of different sizes and 
shapes before we finally found the one 
that was right. We fitted the model scaf- 
folds on miniatures of almost every type 
of Army plane. The final model was in- 
terchangeable on many different types of 
planes as is the present full-scale scaffold 
now in use. 

“Life-size scaffolds of each type would 
have cost us about $2,000 each and would 
have required much time on the part of 
workmen. By using the models we saved 
several thousand dollars and more than 
six months’ time which would have been 
required for building and testing the full- 
size scaffolds.” 

Colonel Fink’s offices and the equip- 
ment laboratory are well stocked with 
models of various pieces of Air Forces 





A model of the North American "Mitchell" is used for designing special pieces of 
maintenance equipment, such as ladder against nacelle and repair shelter frame. 





equipment. On Colonel Fink’s desk is a 
miniature truck modeled after the two- 
ton version which is seeing service in 
Australia and North Africa. On a nearby 
desk is a sleek model of a Lightning. In 
other offices are scaled-down jeeps, mo- 
bile repair shops, portable houses and 
hangars, gasoline trucks, replicas of a 
Curtiss Caravan, a Douglas Skytrain and 
a Flying Fortress. 

One of the most interesting is the rep- 
lica of a six-wheeled truck-trailer com- 
bination, so complete in detail that it 
even has a tiny rear view mirror. It is 
painted the same Army drab which cov- 
ers every large piece of Army equipment. 
Another intricate unit is a model of a 25- 
ton crane which lifts large bombers as 
though they were sacks of wheat. Hun- 
dreds of parts went into that model and 
the soldiers who built it declare it took 
their full time for three weeks. 

Lift the cover of a miniature jeep’s mo- 
tor and you'll find a replica of a regular 
engine, complete with carburetor and 
spark plugs so small you have to look 
twice to make sure you see them. 

Head of the model workshop is Staff 
Sgt. Joseph Fallo, 25, of New Orleans, 
La. One of the first to help Colonel Fink 
in developing the model program, Fallo 
formerly built scale models of Liberty 
ships for Higgins Industries, Inc., the New 
Orleans shipbuilding firm. Assigned to 
the laboratory and told to produce mod- 
els, the sergeant worked night and day 
on the first ones and soon had them 
rolling smoothly toward Colonel Fink’s 
desk. 

Sergeant Fallo is especially proud of 
an exact model of a North American 
Mitchell. The full-sized version reached 
Japan in the Doolittle raid, while Fallo’s 
Mitchell has traveled thousands of air 
miles to serve as an example for engi- 
neers all over the country. 

Recently the sergeant finished another 
Mitchell. bomber—a one-tenth scale fly- 
ing model powered by two one-fifth h.p. 

(Continued on page 108) 
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—from TIMM fo Tokio! 


Yes, Hirohito, the Navy is coming... the world’s 
greatest navy! There will be battleships, cruisers, 
airplane carriers and planes...planes piloted by 
some of the world’s great flyers... flyers trained 
in Timm Navy Tutors...that sleek N2T-1 trainer, 
fabricated from non-critical plastic-bonded ply- 
wood by the famous Timm Aeromold process,* 


whose safe, pursuit-type performance and rugged 
construction makes it a favorite with student, 
instructor and maintenance crew. 
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aa In addition to Trainers, Timm is building 
. the CG4A Troop Transport Glider for the 
other Army and from Timm Metal Fabrication 


aa Division come parts for combat planes TIMM AIRCRAFT CORPORATION 
. he built by major aircraft manufocturers. LOS ANGELES 15 , CALIFORNIA 
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THEY ALL GET TOGETHER ON THIS 


American flyers in the Far East favor one type of fighter plane — 
the Russians pick another type — the British go for a third 
—and still a fourth is the special pet of scrappy American 
birdmen rolling up records around southern Europe and in 
the Aleutians. * All four of these American-built fighters 
have one thing in common—the Allison engine. * And 
typical of the high regard in which the flyers 

hold this engine is that of one much-decorated 

American pilot, who says bluntly, “No engine 

is more dependable than the Allison.” * 

We're glad they feel that way. That 

is welcome reward for the pains 

Allison takes — in design, in ma- 

terials, in workmanship—to achieve 

peak precision and super- 

fine quality. x It is 

General Motors’ purpose f?™ © 

to build the best aircraft 

engine in the world. * 

How well we succeed is 

a matter best reflected 

by actual combat 

results, 


POWERED BY 
ALLISON 
P.38— Lightning 
P-39— Airacobra 
P-go— Warhawk 
A-36 and P-51A— Mustang 


Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 


LIQUID-COOLED AIRCRAFT ENGINES 





BACK THE ATTACK— 
WITH WAR BONDS 


| GENERAL 


| motors | 
DIVISION OF 
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(Continued from page 104) 
gasoline motors. It has a wingspan of 6 
ft. 8 in. and weighs only six pounds. Like 
the other models, covering for the wings 
and fuselage is a heavy drafting detail 
paper found to be most satisfactory be- 
cause of its light weight and sturdy quali- 
ties. Turrets and cockpit openings are of 
Plexiglas and the landing gear, also like 
ether smaller models, is retractable. 

“Models aren’t hard to build if you 
know something about engineering and 
drafting,” Fallo declared. “I usually fash- 
ion pieces of a model as I go, putting 
them in the framework as I complete 
them. Of course, you have to be sure 
when to put the right piece in at the right 
time so that you won't have to tear it 
down to add a forgotten strut or some- 
thing.” 

Tools used by Fallo and other model 
builders—among whom is another former 
Higgins worker—include wood-turning 
lathes, jig saws, planers and many hand 
tools. “Most of the work is done with 
small hand tools,” Fallo explained. 
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Materials include balsa and light ply- 
wood, thin aluminum and tin, all of which 
goes into the wings, fuselages and tail sur- 
faces. Plexiglas simulates cockpit shields, 
windows and turrets. Drafting paper, of 
course, is used for skin covering. Parts 
of the planes and trucks are glued or 
tacked together. Thin wire forms control 
columns, seats and other equipment. 

Builders of the models are quick to 
point out that problems of fashioning such 
miniatures are much different from those 
of the aerodynamic experts who use mod- 
els in wind tunnels for air flow and stress 
tests. Wind tunnel models are usually 
built of solid pieces of mahogany or other 
hardwoods. Months are spent in develop- 
ing a wing or tail surface. Whereas solid 
models are heavy and usually not made 
to be moved about, the scale models built 
in the equipment laboratory must be 
light, serviceable and constructed so that 
as many parts as possible are movable. 

Recently, Wright Field designers were 
asked to develop a new hangar. Many 
hangars were needed to house planes and 
repair shops for units overseas and one 
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"Who was the bright guy that sent 
us over here to get some leg art?" 
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of the biggest problems was the need 
to design one which could be used for all 
types of planes. 

Designers drew complete blueprints and 
sent them to the workshop. There the 
model builders made one-thirtieth scale 
units from the blueprints. In the con- 
ference rooms those hangar models were 
placed on the tables and engineers fitted 
miniature Lightnings, Fortresses, Sky- 
trains and many other types of craft into 
various parts of the tiny structure. 

Corrections in design were made to per- 
mit the huge (by comparison) Fortresses 
to be placed in the hangars—wider doors 
were needed and slightly more space 
above the ship seemed necessary. Cor- 
rections were made on the blueprints and 
contracts let to manufacturers. Weeks 
later the first hangars were shipped to 
Wright Field for exhaustive tests. Those 
hangars now are gracing the edges of 
flying lines at numerous Allied bases in 
England. 

Not all models used at the field and in 
Washington are built in the experimental 
center’s workshop. A number of models 
fashioned by soldiers in combat areas 
have been sent back to illustrate develop- 
ments which have proved successful on 
the combat lines. One model was built 
from parts of .50 caliber shells. Colonel 
Fink and his staff won’t talk about those 
models because many developments still 
are unknown to the enemy. 

Engineers are finding more and more 
uses for the models. Some have been used 
on tiny sets for making training films. 
Still others have been used in the cam- 
ouflage laboratories where ‘“daubers” 
paint and repair them to discover the 
right color combinations to make them 
hard to see. Hundreds of thousands of 
civilians have gasped over the realistic 
qualities of the models which are being 
used in displays and expositions spon- 
sored by the Army Air Forces. Museums 
all over the country are clamoring for the 
right to display the models “after the 
war.” 

Officers in the field laboratory say they 
are finding it increasingly difficult to keep 
the models on their desks—“they keep 
disappearing and then suddenly turn up 
in some other laboratory where a tech- 
nician has found he needed a good 
model.” 

The following scene is duplicated at 
Wright Field day after day: 

Army officers with a sprinkling of ci- 
vilian experts are clustered interestedly 
about a table which holds several models 
—planes, small trucks, a jeep and even a 
tiny scaled figure of a man. The onlook- 
ers seem not unlike the familiar group of 
boys experimenting with a new kite in 
some neighborhood workshop. Unlike 
boys, however, the men are not playing. 
Their faces are tense as they push a tiny 
jeep into the nose of a glider. Then they 
push another piece of equipment into the 
glider and stand erect, smiling their sat- 
isfaction. 

With the aid of the models, they have 
solved another difficult technical problem. 
Soon, jeeps and guns which the models 
have proved could be carried in planes 
and gliders will be unloaded from ad- 
vanced landing strips ready to roll up 
roads leading to the enemy. END 
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Skyloader metal tie-down rods attached 
to deck rings, and hardwood beams 
locked tight against the cargo make it 
part of the airplane. All slack isremoved! 





bound for Burma 


Over the trackless wastes of the Far East, the impass- 
able jungles and “bad lands” of the world go sky-borne 
cargoes—today, guns and supplies of war—tomorrow, 
the goods of peaceful commerce. 


Designed to simplify and systematize the new job of 
stowing air cargo, the Evans Skyloader method brings 
safety, speed and lightness to air shipments. 

Evans Skyloader method offers: 40 to 50 per cent sav- 
ing in the tie-down time of on- and off-loading; safety in 
flight for personnel, cargo and plane; important reduc- 
tion in the weight of lashings and the use of costly rope. 


On thousands of flights for military commands as well 
as commercial air shippers, Evans Skyloader method 
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The Skyloader kit makes possible a tie- 
down combination of rods, beams, ropes 
and rope tighteners to hold odd-sized 
freight in flight secure against all strain. 


is proving its efficiency. Our engineering staff will 
gladly study your special loading problems. 
= * * 


Vision to Anticipate the Needs of Tomorrow 
Creates New Industries Today 


PRESIDENT 


EVANS PRODUCTS 
COMPANY 


DETROIT 
Evans War Products: Machine Gun Mounts e Tank and Automotive Heating and 
Ventilating Equipment e Evanoil Water Heaters « Aircraft Engine Mounts « Airplane 
Landing Gear Beams e Battery Separators e Prefabricated Houses « Plywood e 
Skyloader e Utility Loader e Auto Loader e Auto-Railer « Auto-Stop « Stampings 
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to serve mankind and make neigh- 


Remember the plane you made from 
copybook paper and sent sailing up 
the aisle—right on teacher’s desk 
... and how surprised you were to 
discover the supporting power of the 
invisible air around you? A little 
paper plane has been “first flight” 
experience for many of us—our ini- 


tial introduction to a science destined 


bors of all the world’s people. 

With the war’s end, this high ideal 
of aviation will be revealed. Aviation 
will belong to everybody. Even today, 


in war-busy aircraft plants, the plane 
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you will fly tomorrow is taking form. 
A lot is known about its design, a 
great deal about its flying simplicity. 
Its economy of operation and moder- 
ate price is already taken for granted. 
Fleetwings is anxious to get that plane 
to you. That’s one of the many rea- 
sons why Fleetwings is working so 


hard for victory. 
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pioneers with parts 


and hydraulic 


equipment 





Fleetwings B2 J2 Gun Turret Valve 
THE EXPRESSION “Production keeps rollin’,” 
is true in more than one sense at Fleetwings for 
the mobile production lines that Fleetwings 
pioneered for producing parts are now being 
extended. Parts in process of assembly are moved 
along on wheels. This system makes it easy to 
move them from one line to the next and does 
away with the need of hoists and extra fac- 


tory hands. 


AUTHOR! Not entirely satisfied with available 
text books, Fleetwings is now preparing its own 
instruction books for its employee training. 
Instruction book number one, on the subject of 
drilling, is published, and already others are on 
the presses. In all, Fleetwings expects to supply 
its classrooms with at least five. These books, 
tailor-made for Fleetwings production, will 


improve efficiency. 


In one issue of “The Arrow,” Fleetwings’ 
pocket-size monthly magazine, the reader is 
treated to this varied fare of timely and inter- 
esting subjects: pre-doping of wing surfaces, 
case hardening tools to speed production, verti- 
cal lofting boards that save plant space, illus- 
trated news about Fleetwings’ personnel, how 
to make a wing chord 
divider beam, and an 
introduction to a newly 


designed hydraulic valve. 


You can enjoy “The 
Arrow”? each month at 
no expense. Just send 
your request on your 
company stationery to 


“The Arrow,” Fleet- 





wings, Bristol, Pa. 


—=FLEETWINGS> 
TEE, 
Division of Kaiser Cargo, Inc. 


BRISTOL . PENNSYLVANIA 
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Night Raid 


° (Continued from page 34) 








lied airpower that sealed Hamburg’s fate 
is also bringing death and destruction to 
Berlin itself. 

The Allies have been perfectly willing 
to pay the price in planes and personnel 
lost in constant day and night raids over 
Hamburg and are just as willing to press 
home the attack on Berlin. Surely this 


| is one of the most effective ways to bring 








Hitler to his knees. 

Most heavily defended spot of any I 
encountered over Europe was the indus- 
trialized Ruhr Valley, since devastated 
by the bombing of the huge dams that, 
once breached, sent flood waters swirling 
throughout the valley. 

Pilots in the RAF always referred to 
the Ruhr as “Happy Valley.” Why? Be- 
cause we were always so happy when we 
returned home safely from a raid over it. 
I know I was never more elated than 
upon reaching my home base after a visit 
to Happy Valley. It made me respect the 
effectiveness of the German ground de- 
fenses all the more. 

But a fellow had to be constantly on the 
lookout for the Luftwaffe’s night fighters, 
as I learned on one of our major raids. 
There were several hundred other planes 
going along on this particular mission 
and we were somewhere in the middle of 
the flight. 

En route we encountered flak bursts off 


| our starboard quarter, about 2,000 yards 


off and slightly below us. I decided it 
was a good time to start weaving and im- 
mediately began alteration of height, air- 
speed and direction. 

The object, of course, was to confuse 
the ground defenses and radiolocation. 
Soon we saw a flock of searchlights come 
on ahead of us forming a cone and, sure 
enough, one of our planes was coned and 
they were really tossing the stuff up at it. 

They fired blindly into the center of 


the converging searchlights, literally fill- 


ing the cone with lead and making it 
damned uncomfortable. Aside from the 


| flak, machine guns and small cannon sent 


up a spray of colored tracer fire. It was 
pretty to watch but hell to be in. 

Believing discretion to be the better 
part of valor, I altered my course to go 
around this sector. No sooner had I done 
so than a searchlight beam started com- 
ing up on the port quarter. A flash of 
silver appeared in the bomb bay and the 
Wellington passed through the light as I 
altered course rapidly. 

We al! held our breath hoping the beam 
would’ come back and inasmuch as I 
had tui: into the light it required some 
time for the enemy to stop its momentum 
and renew the search. Once a light 
catches you, at least a dozen or more hop 


| on you almost as quickly. 


Just when we thought we had crossed 


| up the enemy there was a heavy detona- 


tion. The port wing flipped up in the air 
and, simultaneously, two black puffs ap- 
peared under the wing and somewhat 
ahead. This was too close for comfort 
but no more stuff came up so they must 
have been firing at random. 


believe that the same overwhelming Al- . 


A few moments later we narrowly 
missed a head-on collision with a Junkers 
Ju-88 that apparently had business else- 
where and didn’t bother to come back 
and look us over. We also spotted two 
Messerschmitt Me-110’s little more than a 
1,000 yards away and about 500 feet above 
us but they were going in the opposite 
direction. 

We had no trouble reaching our target 
inasmuch as huge fires had been set by 
the bombs of planes ahead of us. Arriv- 
ing over the city, the voice of Flight Sgt. 
Nick Carter,.my bombardier, informed 
me: 

“Bomb doors open, bombs selected.” 

The plane lurched several times as the 
bombs were released and then Sergeant 
Carter spoke over the intercom again: 

“O.K., captain, bombs away. Bomb 
doors closed.” 

We immediately went into real evasive 
action. Up to this time we had only been 
weaving and jinking. Evasive action is 
violent jinking with lots of speed and 
loss of altitude. 

One moment we were standing the kite 
on a wing tip, then up on its tail and then 
in a flat-out dive for the ground. All the 
time we were careful not to let the air 
speed go beyond the red indicator (air 
speed considered unsafe for this particu- 
lar type of plane). 

This went on until the target was some 
10 or 12 miles behind and then the run 
for home began in as straight a path as 
possible. We considered ourselves lucky 
to have escaped any serious damage from 
the ack-ack. 

About this time we began to realize 
how tired we were and a false sense of 
security came over us as we left the 
Dutch coast. Our chief danger now (we 
thought) was icing. It was still below 
zero and the clouds were nothing less 
than ice, or nearly so. 

Still jinking slightly we broke from a 
cloud to have a look around. Nothing 
was near that we could see and an air- 
craft sighted earlier by the rear gunner 
was nowhere about. But suddenly, off 
our port beam, a streak of fire pointed 
its finger toward us. There was a sicken- 
ing splatter of hits. 

Sparks flew all about us and both the 
wireless operator and I ducked. The next 
thing we knew the intercom and the 
chatter of our rear guns came to our ears. 
We snapped from our momentary fright. 
I turned the ship hard to port, climbed 
and put the revs up. We fast made for 
the cloud base we had just left. Our at- 
tacker had disappeared. 

One motor was knocked out and I 
couldn’t get it going again. A few sput- 
ters and it died out permanently. The 
plane began lesing altitude and I figured 
I'd have to bring it down in the ditch 
(the English channel). 

The tail gunner reported over the in- 
tercom that the enemy was a Junkers 
Ju-88, and that he had succeeded in get- 
ting home a burst that sent the plane off 
into a dive. 

(Continued on page 114) 
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Snowplows in the sky 


NLY A YEAR OR SO AGO, air-mind- 
ed men used to talk about haul- 
ing tons of freight by air — someday. 


Today they are doing it. 


The great planes of the Air Trans- 
port Command are flying the global 
skyways with tons of everything our 
world-based fighting men need so 
badly — even snowplows for blizzard- 
locked Alaskan airports, and com- 
plete gasoline trucks, cut in half for 
shipment and welded together again 
at their destination. 


Cargoes flown, with destinations and 
flying time, have included medical 
supplies to North Africa, 27 bours — 
bomb fuses to Britain, 17 hours — air- 
craft engines to China, 37 hours — 


blood plasma to Australia, 35 bours— 
ammunition to India, 43 bours — mail 
to Iceland, 13 hours — precision tools 
to Russia, 24 hours. 


The whole story of the magnificent 
job these airmen are doing cannot be 
told until after the war. To tell it now 
— even if we could — would endanger 
the lives of men and reveal military 
strategy. 

Today these trans-oceanic fliers are 
making schedules — not headlines. It’s 
a routine job to them — flying each 
high-priority cargo to the spot where 
it will do us good and the Axis harm. 

Often that spot is balfway around 
the world. 


But to Air Transport Command 


pilots, no spot on earth is more thaw 
60 hours’ flying time from the mili- 
tary airports “somewhere in the 
U.S.A.” from which they operate. 


On their timetables these pilots 
clock off the Atlantic and the broad 
Pacific like locomotive engineers. One 
Liberator Express was in the air only 
33 hours and 27 minutes from the 
time it left Australia until it came 
down in California. Another flew 
from Newfoundland to Britain in 372 
minutes. And a pilot on the New 
York-Lisbon run recently made 12 
crossings in 13 days. 


So it’s too late, now, to wonder 
when the Air Age will come. I?’s 
already bere. 





CONSOLIDATED VULTEE AIRCRAFT 
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And it’s still too early for rash 
speculation about what the postwar 
years of the Air Age will be like. 
Our job today is to win the war so 
that there will be a postwar world 
worth living in. 


But the impact of air supremacy 
in winning this global war points 
more clearly, every day, to this fact: 


When Victory has been won, air 
power, in the hands of the free- 
dom-loving nations of this 60-hour- 
wide world, can well become “the 
strong right arm of peace.” 









































MERCATOR PROJECTION 


Our old maps do not always give us 4 
true picture of the new “aviation” 
geography. If a Liberator Express pilot 
tried to chart a Wasbington-Chung- 
hing “great-circle” route on a Mercator 
projection (above), be would find that 
it disappeared off the top of the map! 





ATIMUTHAL COUIDISTAMT PROJECTION CENTERED ON WASH BD C 


Maps like this enable us to show great- 
circle airline routes from Washington 
to any spot on the globe as a straight 
line. Such a map can be drawn so thai 
it is centered on your bome town or any 
city. 





CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 


San Diego, Colif. + Vultee Field, Calif. 
Fort Worth, Texas + New Orleans, Le. 
Nashville, Tenn. * Wayne, Mich. 
Allentown, Pa. * Tucson, Ariz. 
Elizabeth City,N.C. + Lovisville, Ky. 
Dearborn, Mich. + Miami, Fie. 


Member, Aircroft War Production Covacil 
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QUICK FACTS FOR AIR-MINDED READERS 


10 planes an hour — Ii is estimated that 
U. S. aircraft manufacturers are now turn- 
ing out planes at a rate of about 1 plane 


every 6 minutes, around the clock, every 
day of the month. 


The denger of ice formations on airplane 
wings has been pletely o e, ac- 
cording t© a statement by TOM M. 
GIRDLER, Chairman of the Board, Con- 
solidated Vultee Aircraft Corp. This feat 
is accomplisxed by-a new thermal anti- 
icer, pioneered by the N.A.C.A. and per- 
fected by Consolidated Vultee. Hot exhaust 
gases now are used to keep all leading 
edges of the plane at a temperature well 
above freezing when icing conditions are 
encountered. 





Teamwork ter Victory — Consolidated 
Vultee wes the first to build muiti-ton 





bombers in volume production on © 
ing assembly line. To help maintain Allied 
oly sup y.the © EE Ca a 





Liberator bomber is else being built by 
Ford, Devglas, and North American. 


To speed production, more than 10,000 sub- 
contractors and suppliers, in cities all over 
the U. S., are working to provide sub- 
assemblies, parts, and materials for the 
planes being built in the Consolidated 
Vultee plants. 





2 v's fledglings—th tary eore- 
nevtics is now being taught to students 
in more then 14,000 American high 
schools. 





“Gene today, here tomorrow!” — This 33- 
ton, 4-engine Coronado, under way for 
the take-off, bas a range of over 3500 miles 
— can remain aloft a whole day at a time. 
Designed and built by Consolidated Vul- 
tee, this giant Navy patrol bomber is also 
im service as a cargo transport plane. 





Note to plane spot- 
ters—This is the new 
insignia for U. S. 
Army planes. The 
change provides vis- 
ibility at 60% greater range, and over- 
comes confusion be our former in- 
signia and the insignia used by Axis 
planes. 














No spot on earth is more 
than 60 hours’ flying time 
from your local airport 














in their war paint — Before Liberator bombers go to war, they are camouflaged and fitted 
with special equipment for the combat area where they will be operating. Above: W bite- 
bellied Liberators move down an assembly line in a modification plant. 





LIBERATOR (4-engine bomber) — CORONADO, CATALINA, (patrol bombers) — LIBERATOR EXPRESS (transport} — 


VALIANT (basic trainer) — VENGEANCE (dive bomber) — SENTINEL (“Flying Jeep”) — RELIANT (navigational trainer) 
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04“ ... AND WHY 
NOT? 


*All the pleasures of a 


seaplane with your 


ship — after the war. 
On HEATH Floats, you'll 
be able to “set ‘er 
down” at the city water- 
front—or on that quiet 


wilderness lake, as you 


HEATH Pbgewood FLOATS 


are now serving the armed forces—proving their 


rugged stamina and practical value on hundreds of 
aircraft. Scientifically designed and constructed of 
plastic-bonded plywood, Heath Floats can be 
adapted to all popular light planes, requiring but a 
After Victory, new flying 
pleasure and a vast new horizon will be yours 
with Heath Floats. 
Write for data. 


few hours for conversion. 
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| We weren’t concerned with the enemy now, however. I had 
14,000 feet of altitude to play with and hoped to reach the 
English coast despite operating on one engine. Although the 
over-water stretch had seemed like a thousand miles the out- 
line of the coast suddenly emerged from the blackness ahead. 

Soon a flashing beacon came to life, answering the code sig- 
nal which I had sent out while still several miles away. A 
welcome green light invited me to land. 

The petrol was leaking out the main tank on the portside. 
The gun turret’s hydraulic system had been shot up and the in- 
tercom, wireless and hydraulic system were unserviceable. As 
if this weren’t trouble enough I discovered the landing wheels 
would not come down. 

I tried the hand pump but it wouldn’t work. Neither would 
the emergency unit. Now I knew we were in for it. I fired 
the Very cartridge for the emergency squad to bring out the 
ambulance and fire apparatus at the field. Then I ordered the 
crew to crash-landing positions. The navigator gave me the 
thumbs-up sign and strapped me to my seat. 

We were about 200 feet off the ground and making a long, 
low approach. It was difficult to see. Then the floodlights 
were turned on and I decided to land to the left of their path. 
The hangars flashed by as we came in and the field looked 
larger now. 

There had been no practice for a landing like this. It was 
something I had to be good at the first time. I began to be 
nervous but it was too late now. I leveled off, brought the air- 
| speed down, opened the bomb doors to increase drag and 
| skimmed 10 feet about the ground. 
| I cut the switch and pressed the fire extinguisher kits, then 
braced myself for the shock to come. There was a crr-r-rump 
| and a thud as a rock hurtied through the bomb panel, hitting 
me on the knee and smashing against the dashboard. 

Clouds of smoke rolled up as the plane skidded to a stop 
with a quick jerk. We had landed, and safely. My crew 
greeted me with a slap on the back and a cheerful, “Well, we 
made it!” 

Believe me, I was happy. No one was hurt. We clambered 
out and discovered we had landed at a fighter "drome manned 
entirely by Canadians. The plane wasn’t damaged so severely 
it couldn’t be fixed up in a few weeks. All we asked now was 
a hot breakfast of ham and eggs, toast and marmalade. Then 
we wanted sleep. 

The next day, upon examining the plane, we discovered three 
bullet holes in the wireless operator’s seat. He missed death 
only because he had sat in the co-pilot’s seat as an observer 
during most of the trip. 

After that raid we had not only respect for the antiaircraft 
defenses of the enemy but also for their night fighters. 

I consider myself pretty fortunate today to be a member of 
the U. S. Naval air arm, having relinquished my rank as flight 
lieutenant in the RAF to accept that of lieutenant (j.g.) in the 
Navy. 

I always will have a soft spot in my heart for the RAF. Of 
the 35 members originally in my squadron only eight are still 
alive. All but myself were Englishmen or Australians. 

After 14 months in England it’s good to be back in the United 7 
States but I’m looking forward to bombing sorties again with 
the Navy and I hope my next combat will be in the South 
Pacific. 

I’ve been over Germany dozens of times and know the con- 
tous of the country by heart. Now Id like to get over Japan. 
I always did want to see Tokyo from the air. END 9 





CAP Uniforms 


OMEN members of the Civil Air Patrol have been granted 

the privilege of wearing the WAC uniform with the special 
CAP insignia and distinguishing features. The arrangement | 
has been approved by the Adjutant General and by Col. Oveta 
Culp Hobby, commandant of the WAC’s. WAC buttons and 
insignia will be replaced by CAP silver buttons and insignia. 
The WAC cap will not be worn and CAP women will continue 
to wear garrison (overseas) caps and service caps as before. 
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of Cosijistanis Sility Aivattimsieal 


AIRCHOX COMPANY, DIVISION OF JOYCE AVIATION INC., GENERAL OFFICES, 8 S. MICHIGAN AVE., CHICAGO 





PESCO motor driven 
Hydraulic Pump for 
propeller feathering 


= 


RMANC E& T-H E 


Grumman Avenger 


Knockout! Down before the torpedo bomber go the mightiest heavy- 
weights of the enemy fleet. Through skies stark mad with defensive fire 
these planes close in to deliver their telling blow. A crucial test of 
both pilot and plane. Each torpedo striking home salutes the skill and 
daring of our flying sons, and craftsmanship of the millions here 
at home whose precision workmanship rules the sky. Pesco Products 
Co., 11610 Euclid Avenue, Cleveland 6, Ohio, (Division Borg-Warner). 


In Aircraft Hydraulics, Fuel Pumps, & si 
a rae pees ee See =————_ 


Air Pumps, Related Accessories... — _ 


PERFORMANCE POINTS TO 




















14 




















December, 1943 





Report from Washington 
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Still, none of that is “private” flying. In 
fact, “private” flying is non-existent on 
the seaboards, where you cannot even get 
off the ground to circle an airport. This 
ban should, we believe, be lifted and 
lifted immediately. The hundreds of 
thousands of volunteer plane spotters in 
the seaboard area have already been re- 
lieved of their duties, and the bombing 
situation appears sufficiently relieved that 
private planes should again be allowed 
to fly. War is more important than pri- 
vate flying, but flying is more important 
than horse-racing, baseball and football. 
It is still possible to fly inland but the 
rules have severely hampered the oppor- 
tunity. Generally speaking, at the time 
this is written a plane cannot be rented 
unless it is established that the War Train- 
ing Service does not want to buy it and 
that the person who rents it is going to 
be of war service in some way—such as 
improving himself so that he can get into 
the armed services. 

In the past, the great bulk of private 
flying—about 80 per cent—was done in 
rented planes. Restriction of private 
rentals has done two thing—prevented 


the private pilot from getting into the air | 


(thereby curbing his interest in flying) 
and prevented the airport, operator from 
making a living. A great many of the 


operators have been left with idle planes | 
on their hands which they cannot sell or 


rent. This has tended to shut down the 
small airports whose operators very likely 


will not be able to open them after the | 


war because in the meantime they will 
be under great pressure to sell part or all 
of their land. One building in the middle 


of an airport forever ruins the airport. | 
These small airports, which have been long | 
established, are usually in extremely use- | 
ful sites close to towns. Such a site, once | 


lost, can never be duplicated. 


Love of flying still exists among those 


pilots who have had to give it up during 


the war. For instance the Philadelphia | 


Aviation Country Club, is like a morgue. 


There has been no incentive to go there 


because flying is restricted on account of 
proximity to the seacoast. Nevertheless, 
and somewhat mysteriously, the members 
have retained their membership. There 
have been few resignations although al- 
most every owner has sold his plane and 
many have gone into the armed services. 
Fortunately, the Government has relaxed 
regulations so that licenses remain valid, 
despite the enforced lack of flying time. 
We do not want to see 15,000 small 
planes grounded and 1,500 airports closed 
and their shops dismantled. That would 
harm even the war effort by drying up 
our pool of pilots, planes and facilities 
that may be needed in some emergency. 
England’s Dunkirk showed the value of 
small boats. Our own small planes have 
already helped stop a disastrous coastal 
epidemic of sinkings by submarines. 
Aside from that, pre-war non-scheduled 
flying was the backbone of aviation, with 
100 times as many pilots as the airlines, 
100 times as many airplanes, 10 times as 
(Continued on page 120) 
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BETTER, SAFER, 
LONGER SERVICE 


2. like GZ Plomb Tools 


Professional mechanics find the Plomb box wrench 
exactly right, for three important reasons — 


1. It works better because it is accurate, 
well-balanced, built for efficiency. 


2. It is safer because it will not slip. 


3. It lasts longer because it is practically 
unbreakable. 


You'll find these things true of all Plomb tools — from 
wrenches to cold chisels — and you'll find the ones 
you need for your war job at the Plomb dealer near 
you. Call on him for your stock tools — Plomb Tool 
Company, Los Angeles 11, California, U.S.A. 
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VEE aiS A GRIND! 


= face it squarely! War is hell on the 
battlefronts — —a terrific grind at the work 
benches of industry. While long range postwar 
planning is essential to winning the peace, it 
should not interfere with speeding the peace. 
The “long range’ with which we must first 
concern ourselves is the range of our air- 
planes—-—airplanes which have yet to free 
the prisoners of Bataan...have yet to blast 
the Nazis from the war...have yet to bring 
the war in all its destructive horror to the 
very islands of Japan. 

Only by grinding faster, more accurately, 
more intelligently today, can we hasten the 
day when the machinery of industry and the 
labor of free Americans can again produce 


peacetime products. 








SAN DIEGO 12,CALIFORNIA 
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SNAP-ON TOOLS ARE 
PART OF THE PICTURE 


On Consolidated Vultee’s vast mechanized 
assembly lines, where famed Liberator bombers 
and transports move swiftly to completion, 
Snap-on tools are part of the picture! Their 
accuracy, speed and power... their flexibility 


and ease of application in difficult places... 
Save precious time in countless operations. 


Everywhere in the great panorama of America’s 
Production-for-Victory, Snap-on tools play a 
vital part...dependable aids to fast, accurate 
workmanship in every phase of production, 
assembly and maintenance. Write for catalog 

of 3,000 Snap-on tools, and address 

of nearest Snap-on factory branch. 


SNAP-CN TOOLS CORPORATION 
8024-L 28th Ave. ® KENOSHA, WISCONSIN 
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(Continued from page 117) 
many airports and impressive numbers of 
mechanics trained and ready for service. 
Many of those who built private flying 
are now piloting, instructing, designing 
and manufacturing. 

Our precious lightplanes should be kept 
active, organized, catalogued and ready to 
be drawn upon as emergencies arise. 
There are few arguments against keeping 
private flying alive now. Tires? A set of 
tires for a plane weighs about 1/10 as 
much as for a car. There are about 
1/2,000 as many planes involved. So tires 
would involve about 1/20,000 as much 
rubber, an amount not worth a second 
thought. Similar reasoning applies to 
gasoline and spares. 

Of course there are essential wartime 
restrictions which must be maintained 
but Washington should be most careful 
to install no regulation which makes it 
impossible for a pilot to fly if he can 
legitimately pass these obstacles 

Washington is now trying to wind a 
lot of new red tape (not just wartime red 
tape) around the repairing of private air- 
planes. Under CAB’s new “CAR Draft 
Release No. 40,” aviation technicians 
would be separated into eight grades or 
classes. Each will have a different ticket 
—possibly in tints of pink, silver, purple, 
green, etc. The mechanic with a red 
ticket could repair a tear in the wing, but 
the Cub owner would have to find one 
with a green ticket to fix a spark plug. 
This system would clearly strangle a sim- 
ple little airport with a dozen lightplanes 
and only one good all-around mechanic. 

The average lightplane can be main- 
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tained adequately by a mechanic of aver- 
age ability. Let’s have one more ticket— 
the rainbow ticket—entitling a properly 
certified all-around mechanic to handle 
any job on any lightplane. 

Washington has attempted a step in the 
right direction on another matter—na- 
tionally standardized flight regulations 
(the Lea bill, H.R. 1012)—which, if they 
accomplish their original purpose, would 
virtually outlaw the numerous, pesky 
varieties of state legislation and enforce 
one universal code. State legislators, 
who usually know little about aviation, 
have been falling into the error of back- 
ing a whole series of state aviation laws. 
These have often been so varied as to 
create an utterly impossible situation for 
the interstate pilot—and what pilot is not 
an interstate pilot? 

Strong pressure, however, has been 
brought to preserve “states’ rights”—the 
coveted rights of the states to make 48 
complete sets of regulations, requiring 
duplicated plane inspections, duplicated 
physical tests and involving 48 different 
“rules of the road.” 

Before the war there were 90,000 pilots. 
Now there are hundreds of thousands of 
really competent wartime pilots and, 
when private flying comes into its own 
again, they will not enjoy being unable 
to land in a state because they are not 
licensed there. 

And we need standard laws interne- 
tionally as well as nationally. Before the 
war a United States pilot required virtu- 
ally a special dispensation to fly his own 
plane through Europe. Yet a British pilot 
could do so very conveniently. There 
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should be an international convention, as 
soon as the war permits, which would not 
only permit convenient trips by private 
planes but would urge and foster them. 

The most enjoyable flying the author 
ever did was in a rented Avro Avian 
through England, France, Belgium, Hol- 
land, Denmark and Germany. He man- 
aged it merely by taking out a British 
pilot’s license. Restrictions then became 
infinitesimal. After this war we may ex- 
pect that militarists will be very sensitive 
about foreign airplanes flying over their 
territory. But “we the people” will just 
have to tell them that the world in some 
measure is for us to have some fun in, 
not to be used exclusively in preparing 
for a new war every 25 years. Interna- 
tional agreements to permit unrestricted 
private flying over foreign countries 
should be arranged and standardized just 
like postal agreements. 

I think that, with the planes then avail- 
able and the interest in distant parts 
aroused by the war, private pilots of the 
post-war era are going to start taking long 
trips—particularly in this hemisphere, to 
Latin America, to Canada, and to Alaska. 
And private pilots will fly over all the 
continents, perhaps in ships rented abroad 
to avoid long ocean flights. The planes 
required for such flying are already with- 
in reach. 

Washington will have to take care of 
problems created by such prospects. This 
would be a good time to start getting 
ready for them. 

L. P. SHARPLES, 
Chairman, Executive Committee, 

Aircraft Owners and Pilots Association 








German Aircraft Radio 
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and thereafter we probably will be con- 
fronted with far more efficient radio 
weapons than heretofore. 

To understand just what kind of radio 
weapons we will find used against us, 
some of which may not yet be described, 
it is necessary to remember that until 
Pearl Harbor we operated under the 
handicap of a peacetime mentality. Now 
we have caught up with Germany on 
production and we are ahead on design. 

Typical of German designs used in the 
early stages of the war is the two-way 
radio communication equipment used in 
the Messerschmitt Me-109 fighter. This 
is a radio-telephone instrument with the 
transmitter and the receiver both nor- 
mally pre-tuned to a single frequency in 
the 2500-3750 kc. range; the frequency 
cannot be changed in flight. 

The transmitter is comprised of a mas- 
ter oscillator, grid modulation, and two 
output tubes (for a squadron leader’s set; 
only one for other ships in the squadron), 
and has an output of only about 242 watts. 
The receiver, operating from the same 
antenna system, employs an old-style su- 
perheterodyne circuit and has an inter- 
mediate frequency of 509 ke. Its max- 
imum output is about 70 milliwatts, with 
sensitivity of about 10 microvolts per 
meter at the high-frequency end of the 
band, rising to 60 microvolts per meter at 
the low end of the band. 


The antenna system is connected to 
both the transmitter and the receiver 
through a variometer, and consists of a 
short fixed antenna and a conventional 
trailing wire. The circuit is so arranged 
that the plane serves as a counterpoise 
when on fixed antenna position; when on 
trailing antenna position, the fixed an- 
tenna and the plane serve as a counter- 
poise. 

The power supply consists of a dyna- 
motor-and-filter combination, and the 
voltages supplied are 12 volts DC for 
lighting the filaments of the tubes; 400 
volts DC to supply the plate and screen 
voltages for the tubes; 275 volts, 90 cycles 
AC, rectified at the transmitter, to sup- 
ply the bias voltages for the oscillator 
and speech amplifier tubes. 

The operating controls consist solely of 
the pilot’s on-off and transmit-receive 
switches. 

This equipment is typical of the over- 
weight, ersatz-ridden obsolescent radio 
apparatus that Germany had when the 
war began. There is nothing to recom- 
mend it except its excellent workman- 
ship and extreme ruggedness. Not so 
with modern German apparatus. 

The two-way radio carried by Ju-88’s 
has four pre-tuned frequencies in the 
3860-4220 ke. band, any one of which 
may be pre-set on the ground. The fre- 
quency cannot be changed in flight. The 


transmitter employs a Colpitts oscillator 
circuit, with one tube used as a fre- 
quency doubler, the other as a power 
amplifier. A receiver type pentode tube 
is used for grid modulation. 

Noteworthy is the absence of crystal 
control for frequency stability; instead, 
considerable ingenuity has been employed 
to assure stable rf. oscillations by using 
low temperature coefficient inductances 
which consist of coils electroplated on 
silver- or copper-impregnated ceramic 
forms, the entire coil being built up by 
depositing electrolytically the coil mate- 
rial in the preformed grooves to the ex- 
act required thickness. 

The receiver employs a modern super- 
heterodyne circuit, and presents no spe- 
cial features other than already noted. 
Both the transmitter and the receiver may 
be accurately resonated to a ground 
transmitting station or to the flight lead- 
er’s transmitter. 

The power supply is the familiar dyna- 
motor-and-filter combination, but oper- 
ates from a 24-volt storage battery in- 
stead of a 12-volt battery as found in 
early German models. It is capable of 
delivering a maximum of 10.5 amps. at 
24 volts and 210 ma. at 400 volts to the 
transmitter; the receiver load is 85 ma. at 
440 volts. 

For inter-aircraft communication in a 

(Continued on page 126) 
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Teamwork Made America 
First in the Air! 































































5 ime urgency of creating our great Allied air armadas 
required a production capacity many times that of 
America’s aviation industry. So it invited thousands of 
manufacturers in many fields to “team up” in the vast 


program of making America first in the air. 


Kollsman joined in this effort by “schooling” over a 
score of manufacturers in the difficult techniques of 


building complete Kollsman aircraft instruments. 


Kollsman immediately threw open its facilities to the 
engineers of coGperating plants. Step by step, Kollsman 
engineers revealed to them in-minute detail the intricate 
techniques of mass-producing these vital precision prod- 
ucts. And then they frequently went into those plants 
and helped work out production . . . and kepr at it until 


the last “bug” was ironed out. 





It isn't easy to build instruments that meet Kollsman 
specifications. But our “team” is doing just that . . . and 
in ever-increasing volume. While this work goes for- 
ward, Kollsman is busy at the task of developing aircraft 


instruments to meet new flight problems. 


THE KOLLSMAN 50,000 FT. SENSI- 
TIVE ALTIMETER js so ingeniously 
geared that a diaphragm expan- 
sion of only three-sixteenths of ~8 
an inch sends the pointer around 
the dial 50 times! Capable of 
measuring altitude to within a 
few feet, its essential parts are 
finished to within two ten-thou- 
sandths of an inch, 
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MARINES, SEABEES? 
Sirs: 

I read with interest your comprehensive 
article “Air Bases—Everywhere,” in the 
October issue of Fiymvc. However, in de- 
scribing and illustrating the work of the 
worthy AAF and Army aviation engi- 
neers, you should have used photos of 
Army engineers—not Marine Corps and 
Seabee outfits. 





I refer especially to your photos illus- 
trating the laying of steel Marston mat- 
ting on Henderson Field, Guadalcanal. It 
happens ...I was on Guadalcanal... 
Marines, Seabees and native labor built 
this base. 

Joe Vance, CPHM, USN 

USN Hospital Corps School 
Farragut, Ida. 
@ Possibly Reader Vance himself is 
wrong. Both photos were taken by the 
Army Air Forces, sent to Fiy1nc by the 
Army.—Eb. 





""A FAR CRY" 
Sirs: 

Allow me to go on record as saying that 
the condition described in Mr. Munson’s 
article “Prelude to Flight,” is a Utopia 
compared with the actual setup, which is 
a far cry from the picture your article 
painted. 

In the first place, a man has no chance 
of becoming an air cadet until his first six 
months of training is completed. Second 
(and this is not your fault) the class sys- 
tem was abolished in July... 

First, the candidate is sworn in as a pri- 
vate. As such he goes through a four to 
six week physical training program. Next 
he goes to school for five months as an air 
student. This rank receives $50 per month 
and is to all purposes the same as private. 
After his five months at college he goes 
to Nashville, Tenn., to be classified as one 
of the three air crew members—pilot, 
navigator or bombardier. 

Then, and only then, is he allowed to 
have cadet rating and $75 per month as 
pay. It may be seven or even nine months 
before he ever sees a plane... 

A/S 

HENRY SELIB 

Squadron K, 65th CTO 
Syracuse University, Syracuse, N. Y. 

































SILHOUETTES WANTED 
Sirs: 
I would, as a veteran spotter, naturally 
crave an aviation magazine with accurate 
silhouettes and data on the contemporary 
















types of aircraft. I have concluded that 
Friyinc fits that requirement perfectly. 
But, after enjoying fully your four sil- 
houettes each month, I suddenly come to 
a point where nothing else but four sil- 
houettes will satisfy my expectations... 
Please keep the four monthly silhouettes 
and try to get the Focke-Wulf Fw-187 in 
some issue this year... 

ALBERT H. DUNCAN 

Aircraft Recognition Officer 

First Fighter Command 
Westford, Mass. 


@ Thanks to Reader Duncan for his in- 
terest. Fiyinc will endeavor (1) to pub- 
lish four silhouettes in every issue and 
(2) to publish a silhouette of the Focke- 
Wulf Fw-187 in an early issue.—Eb. 





MASEFIELD LEAVES "THE AEROPLANE" 
Sirs: 

I note in the August issue of FLyINc an 
article by Peter Masefield, who is wrong- 
ly described therein as Technical Editor 
of “The Aeroplane.” 


For your information, Mr. Masefield left 
our employment on June 7, 1943, and, 
therefore, ceased to be technical editor of 
“The Aeroplane” from that date. 
ROBERT ASHWORTH 
Director and General Manager 
Temple Press Limited 
London, England 


UPSIDE DOWN 
Sirs: 

I am a student trainee at the Roose- 
velt School of Aviation. Today a ques- 
tion came up as to why doesn’t an air- 
plane fly upside down longer than for a 
few minutes. We can understand the 
necessary changes to make in the car- 
buretor ... but I would like to know 
what effect has the wind on the upper 
and lower chamber of the wing and the 
entire airplane structure itself. 

Must it fly at a high or low altitude? 
Slow or high speed? Just what happens? 

HyMAN FoRMAN 

Mineola, N. Y. 

@ Inverted flight is, as you say, depend- 
ent upon carburetor adjustment. The 
technical aspects, however, are so complex 
that it would be advisable for you either 
to query your school instructor or secure 
a copy of NACA-TR614, a report on this 
subject prepared by the National Ad- 
visory Committee for Aeronautics, Wash- 
ington, D. C.—Eb. 
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"It's getting to be a race to see who 
gets here first, us or the USO...” 
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While your postwar airliner flies at 14,000 feet 











... its AiResearch-pressurized eabin will 


keep you at sea-level comfort 


There'll be a new kind 
» of air travel ready for 


you when peace comes. 





Your future airliner, 
bigger and more luxurious, will fly 
much higher than prewar planes. And 
your flight in the upper skies will be 
faster and smoother. 

How will the thin air of the high 
altitudes affect you? Will it be hard 
to breathe? Will it be cold? Not at all! 

Even at 14,000 feet, for example, 
where the air is a third thinner than 


at sea level . . . and seven times as 


cold... 


comfort, as cozy and relaxed as in 


you will be flying in utmost 


your own living room. Despite the al- 


titude, you'll feel no sign of headache 
Li] 


or drowsiness or “ear-popping.” 
AiResearch engineers have been 
working since long before the war to 
make possible such travel comfort in 
the upper air. Their project, a device 
that automatically controls airliner 
cabin pressures, is now nearly ready 


for commercial use. 


The AiResearch- pressurized cabin is, 
literally, air conditioning of the high- 
est type. Developed out of our years 
of specialized study of automatic air 
control, it is one of many AiResearch 
conveniences we're planning for peace- 


time homes, offices and farms as well 


as for tomorrow’s travel. 


AiResearch 


MANUFACTURING COMPANY 


CUS ANGELES’ + PHOENIX 
DIVIStOM OF THE GARRETT CORPORATION 





—> 


“Where Controlled Air Does The Job”. Automatic Exit Flap Control Systems - Exhaust Heat Exchangers 
J Engine Oil Cooling Systems+ Engine AirIntercooling Systems - Supercharger Aftercooling Systems 
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rt REPUBLIC 
a : On the offensive—with new weapons for allied vic- 
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= armored high altitude fighters are equipped with 
Wittek Aviation Hose Clamps. Today, as in the past, 


ihees ae A sr Wale), Wittek Aviation Hose Clamps, known as the stand- 


ard of the industry, are being used by the nation’s 
| ROD) ae 9 Y PS leading military aircraft and engine builders. Wittek 


as Manufacturing Co., 4305-15 West 24th Place, Chi- 
cago 23, Illinois. 
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(Continued from page 120) 
given flight formation, a small separate 
receiver is carried. Direction-finding 
equipment of advanced design, and in 
some instances instrument landing ap- 
paratus and certain other radio aids, often 
are found in this type of aircraft. 

One of the latest German aircraft radio 
units to be investigated by Allied en- 
gineers is that in their Heinkel He-111H 
reconnaissance plane. The same radio 
equipment is being used in new long- 
range bombers and may well be typical 
of the current standardization program of 
the Luftwaffe. 

The entire installation consists of long 
and short wave two-way communications 
systems with four pre-tuned frequencies, 
an excellent direction finder, complete 
instrument landing equipment, inter-air- 
craft communications equipment, ship- 
board interphone system and _ special 
emergency radio apparatus to be used in 
the event of a forced landing at sea 

The transmitters are remotely 
trolled and any one of the four frequen- 
cies may be selected in flight. The long- 
wave frequencies are used for pulse 
transmission, enabling German ground 
direction finder stations to plot bearings 
on the airplanes in flight. A separate 
transmitter is used for CW operation on 
the short waves. In design, both trans- 
mitters use a master oscillator driving 
two power amplifiers connected in paral- 
lel. The transmitters are built around a 
single tube with interesting performance 


con- 
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characteristics: the heater voltage is 12.6; 
heater current, .68 amp.; it dissipates 30 
watts at the anode with a maximum anode 
voltage of 800. The maximum screen 
voltage is 200, with a current of 4 ma. 

The receivers are of modern super- 
heterodyne type and are arranged for 
CW operation. It is interesting to note 
that no automatic volume control is pro- 
vided. Especially noteworthy is the fact 
that only radiotelegraphy in code is em- 
ployed in long-range communications 
with the home bases, while radioteleph- 
ony is limited solely to short-range in- 
ter-aircraft communications. 

In the direction finder installation on 
board the ship an unusual indicator is 
provided in duplicate: one for the navi- 
gator, who operates the DF controls, and 
a repeater instrument for the pilot. The 
indicator not only shows the relative 
bearing of the ground transmitting sta- 
tion but also gives a rough estimate of 
its distance from the airplane. 

The two separate antenna systems pre- 
sent no points of interest, but the total 
weight of the two-way and DF radio in- 
stallation, including the interphone, is 
much lighter than previous German 
models (362 pounds) without sacrifice in 
ruggedness. 

Two types of emergency radio sets are 
provided, one self-floating, the other for 
use on board life rafts. Both operate in 
the 320-532 kes. band, with the frequency 
of 500 kes. (international marine calling 
and distress frequency) cr 'stal-con- 
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trolled. Incidentally, this is the only in- 
stance to my knowledge in which crystal 
control has been found in German air- 
craft radio equipment. 

Either hand or automatic radio tele- 
graph transmission is provided. With the 
latter SOS is transmitted three times, fol- 
lowed by a long dash to enable the lis- 
tener to obtain a radio bearing. 

Two antennas are provided with either 
set. With the self-floating set is a col- 
lapsible aluminum tube umbrella-type 
antenna, five meters high, and a 165-foot 
steel wire reel antenna held aloft by a 
kite. In the life raft set (in addition to 
the umbrella-type antenna), a 260-foot 
stainless steel wire reel antenna is pro- 
vided, held aloft by a kite or by one of 
two hydrogen balloons supplied with the 
set. Noteworthy is the automatic hydro- 
gen generator which need only be at- 
tached to a balloon and immersed in the 
sea water. The power output of either 
set is not quite one watt at the antenna; 
with the 260-foot antenna its overwater 
range is about 250 miles. 

Power for either set is supplied by self- 
contained batteries or by a hand-crank 
generator with built-in automatic trans- 
mitter unit. 

The Heinkel He-111 radio apparatus is 
among the latest and the best that Ger- 
many has to offer. In evaluating the po- 
tential menace we should be guided by 
its excellence rather than by memories 
of the obsolete equipment once used by 
the Luftwaffe in its forays. END 
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specially 
will fall 


aircraft have escape hatches, 
designed so that the aircrew 
clear. 

The average speed that a man reaches 
when falling free (with the parachute 
unopened) is 125 m.p.h. With the para- 
chute open the landing shock is equiva- 
lent to that experienced when jumping 
from a 10 foot wall. If there is a wind 
blowing, there is sideways velocity as 
well to be taken into consideration. 
When landing by parachute in a high 
wind one is liable to break a |_mb. 

The sensations experienced by para- 
chutists are varied, depending on the 
conditions under which the jumps are 
made. Here are some extracts from war 
pilots’ reports: 

After jumping from a spinning plane 
one pilot says: “Terrific spinning made 
it difficult to find the rip cord. Severe 
jerk when the parachute opened.” An- 
other says: “Most gratifying, pleasant 
feeling of sitting motionless in the air; it 
was not until I was near the ground that 
I had any feeling of descending. At 5,000 
feet I could hear a train. It took me 25 
minutes to come down from 28,000 ft. I 
felt rather sick in cloud as I couldn’t stop 
the parachute from swinging.” Two other 
reports contain the phrases: “Acute pain 
in leg from hitting tail plane prevented 
enjoyment of descent,” and “Sheer bliss, 
ending in an apple tree.” 

My own experience of descending by 
parachute was when a plane that I was 
testing fell to pieces. I was bumped out 








through the roof, the safety straps break- 
ing. I woke up in mid-air, stone blind, 
for the effect of the inverse “G” had 
broken blood vessels in my eyes. After 
a few seconds of trying to think what 
was happening I realized that I had bet- 
ter pull the rip cord. At the same time 
I remembered rather a grim story about 
a pilot who had been found dead after 
a parachute jump with his side ripped 
out—he evidently had not been able to 
find the rip cord! Four times I felt for 
the rip cord before I found it, and it came 
away in my hand. Almost instantane- 
ously the chute opened with a slight jerk. 
I was unconscious when I hit the ground, 
and woke up to find myself trailing along 
like a sack of potatoes. I passed the next 
couple of months in a hospital. That was 
in the early days of the war. 

A very large percentage of the “land- 
ings” during this war have been made in 
the sea; thanks to the Mae: West life 
jacket and the rubber dinghy attached to 
the parachute, the pilots have suffered 
no harm, One pilot early this year was 
forced to bail out near the Channel Is- 
lands. He landed in the sea, climbed 
into his dinghy, then instead of paddling 
for Guernsey which was only five miles 
away he set course for England. He was 
picked up eight miles from the coast after 
58 hours at sea, suffering from slight ex- 
posure. 

There are two cases on record of pilots 
being saved although their parachutes 
failed to open. At Malta a pilot jumped 








from 800 feet and for reasons unknown 
his chute failed to work. He dived into 
the sea, was picked up by a rowing boat, 
conscious and suffering only from bruises 
and shock. Another pilot jumped from 
about 2,000 feet and his parachute failed 
to open. A million to one chance oc- 
curred—he landed on a haystack and 
lived to tell the tale. 

Another unusual escape, also at Malta, 
was when a pilot, flying a Hurricane, was 
attacking 12 very low flying Junkers Ju- 
88’s. He was firing at one of them when 
his aircraft was blown skywards by the 
burst of a bomb under the belly of his 
machine. Finding that he was climbing 
vertically and having no elevator control, 
he undid his straps and, as the plane 
turned on its back, fell out and landed 
safely. While descending he saw his air- 
craft hit the ground and burst into flames. 

Some pilots who have bailed out during 
combats have come to earth in most un- 
pleasant places. A pilot during the Bat- 
tle of Britain baiied out and landed in a 
main street a few feet in front of a bus, 
which very nearly ran over him. The 
pilot said he was 10 times more fright- 
ened of the bus than of the jump. 

Quite recently a Hun pilot who was 
shot down over Libya bailed out and 
landed in the middle of a newly con- 
structed prisoner-of-war pen. His com- 
rades were quite envious of his effortless 
arrival. They had had a long walk to it! 

Pilots have landed on high tension ca- 
(Continued on page 130) 
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(A) Dalton Mark VII Computer, ‘$7.50 
(B) Weems Mark II Plotter, $2.00 
(C) Dalton Dead Reckoning Computer, Type E6B, $10.00 


Precision made in 


The €. A.P. “gets thru” 


with these! 


You know the jobs the Civil Air Patrol 
gets and they're not usually sun- 
shine flying up the railroad tracks. No 
shootin’ ...no glory ...no medals... 
just work. Helping C.A.P. Pilots com- 
plete their missions are the Dalton 
Mark VII Computer, the Weems 
Mark II Plotter and the Dalton Dead 
Reckoning Computer, Type E6B. You 
can now obtain these fine instruments 
from the stores listed here. 


Weems System of Navigation, Annapolis, Md. 
Abercrombie & Fitch, 45th and Madison, New York, N. Y. 
F. Weber Co., 1621 Chestnut St., Philadelphia, Penna. 
Von Lengerke & Antoine, 9 No. Wabash Ave., Chicago. ll. 


Air Associates, Love Field, Dallas, Texas 


Pan-American Navigation System 


12021 Ventura Blvd., North Hollywood, California 
The Powers Company, 106 St. Michael St., Mobile, Ala. 


FELSENTHAL PLASTICS 


G. FELSENTHAL & SONS, 4100 WEST GRAND AVENUE, CHICAGO 51, U.S.A, 
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“\ ACTUS in faut Company 





ACTUS SERVES 
Every War Effort Sy 


BEECH AIRCRAFT 
BOEING 
CANADIAN ang 
CHANCENOUG 
CONSOLIDATED VULTEE 
CURTISS-WRIGHT 
DOUGLAS 
FAIRCHILD 


oa hep 


Grumman “Hellcat”... ACTUS EQUIPPED 


ACTUS HOSE CLAMPS fight wherever the fighting is toughest. 
On all fronts—on the offensive everywhere—ACTUS Products 
expedite production and ease maintenance problems by reason 


of the extra-efficiency designed into the Products of ACTUS 
PRODUCTS COMPANY, Mount Vernon, New York. 


ACTUS atso maxes WrapLock 


America's Most Efficient “Strip” Hose Clamp 
ond WrapLock Hose Clamps 


THE CONTINUOUS STRIP HOSE CLAMP 
ORIGIN AND DEVELOPMENT BY ACTUS 
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SOMETHING REALLY NEW! 


Douglas C-47 “Skytrain”? on Edo Model 78 Amphibious Float Gear 
READY TO SERVE IN 
TRANSPORTATION OF COMBAT TROOPS + ORDNANCE + SUPPLIES 
EVACUATION OF WOUNDED 





EKD@ 


ALL-ROUND SERVICE Bi 6 & ia / 88/2 El ON LAND AND SEA 
| ie om | ee ee a 


with retractable wheels 


seid arial 


EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 





EDO AIRCRAFT CORPORATION, 414 SECOND STREET, COLLEGE POINT, L. I., N. Y. 
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(Continued from page 126) 

bles, telegraph wires, trees, tops of high 
buildings and on sewage plants without 
serious injuries. The lowest free jump 
on record was made by a pilot of a Spit- 
fire which was seriously damaged by can- 
non fire; his feet were caught in between 
the rudder bar and the cockpit floor. He 
was seen to leave the aircraft at 100 feet; 
his parachute opened just before he hit 
the ground and he landed without in- 
jury. Another pilot bailed out at only 80 
feet and landed safely. 

Jumping from a height of over 500 feet 
a parachutist should land without sus- 
taining any injury. During this war, 
about two per cent of RAF personnel who 
have bailed out of aircraft have received 
injuries in the air. About 19 per cent 
received injuries on landing. This last 
figure may seem high, but it must be re- 
membered that a large proportion were 
members of bomber crews, who, bailing 
out at night, were unable to see where 
they were landing. 

In 1927, a young Russian officer experi- 
mented with the idea of dropping armed 
men during maneuvers. By 1935, the 
Russians were giving demonstrations of 
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same time. Germany was quick to fol- 
low suit. France took up the cue and 
had soon trained an efficient body of 
paratrosps. Both Great Britain and the 
United States were late in pursuing the 
development, and it was not until the 
beginning of this war that they started 
large scale training. 

In the early part of this war the Ger- 
mans used paratroops in small numbers, 
often singly. They were usually dis- 
guised as civilians, and they acted as sa- 
boteurs, cutting communications, dyna- 
miting bridges and joining with fifth col- 
umnists in spreading false rumors. One 
night at Merville an enemy parachutist 
was dropped on our airfield there. Ev- 
ery gun in the place opened up on him 
and he was dead when he landed. He 
was dressed as a civilian. The Japanese 
have used the same tactics successfully 
in China. 

The Nazis employed paratroops in their 
attack on Holland to capture aerodromes 
and hold them until reinforced by troop- 
carriers. Several impregnable forts in 
Belgium were taken by paratroops, al- 
though these forts were strong enough 
to stand up to the heaviest artillery. 
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deal with the paratroops. They landed 
on top of the forts, and dynamited the 
heavy gun emplacements. 

Later the Germans were successful in 
their spectacular attack on Crete by 
means of paratroops and airborne troops. 
At Corinth, in the Grecian campaign, the 
Germans dropped paratroops and their 
equipment from a height of only 200 feet. 
(It is on record that a large percentage 
of the parachutes failed to open.) 

Since then the Allied nations have 
stolen the thunder of the German para- 
troop orgaiiization. The recent exploits 
of British and American parachute com- 
mandos in North Africa, both during the 
Libyan campaign and in Algiers and Mo- 
rocco, have amply proved the success of 
Allied tactics in employing airborne 
troops as the spearhead of offensive op- 
erations. Both in North Africa and in 
Russia the Allies have used these troops 
in great numbers to interfere with enemy 
communications and in many cases to 
encircle retreating enemy forces. 

The parachute has thus developed from 
a mere “life belt” for “ship-wrecked” 
sailors of the air to a vital war weapon 
of attack. Leonardo’s dream has come 














dropping several thousand men at the Guns could not be elevated sufficiently to true. END 
Laboratory Ladies 
(Continued from page 57) 

helped me considerably in getting used strain gauges, designing equipment for group. They assist metallurgists with 


to making gauges,” Miss Hilton explained. 
During her year of test engineering she 
has been given increasingly difficult tasks, 
such as assisting the electrical group set- 
up tests. 

Only girl in the vibrations division is 
Maude Elliott, of Oak Park, Ill. She 
studied engineering at the University of 
Redlands and when war broke, found her 
engineering training an excellent entree 
to a job. 

Her work is also highly specialized and 
includes running calibration tests of the 


the construction of various special gauges 
needed in the work and using special 
calibrating vibration equipment such as 
a cathode ray oscillograph. 

With a mathematics degree, Ima Gil- 
more of the electric group also works 
with gauges. She has supplemented test 
engineering with courses in radio and an- 
alytical geometry. A native of Sherman, 
Tex., Ima graduated from Bethany Peniel 
College. 

Four young female junior lab assistants 
recently were added to the metallurgy 
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"| just 








called to say ‘hello'— 


it gets so lonesome out here!" 











compiling data, making graphs and run- 
ning tests on metals. To familiarize 
themselves with the work, all have taken 
metallurgy courses. 

When her husband, a chief petty officer 
in the Seabees, was “sent out,” Bernadine 
Kreiling of Denver, Colo., went job-hunt- 
ing and discovered that the chemistry 
learned at the University of Colorado 
would be useful in the lab. She re- 
searches on metals, prepares metallo- 
graphic specimens, compiles data. 

Listing New York as her birthplace 
but claiming Fort Lewis, Wash., as her 
home town, Martha Lucas follows up 
material experiments and graphs the in- 
formation on load and strength deter- 
mined from compression tests. Before 
coming to Convair she played the violin 
in the San Diego Symphony and sang in 
Federal operas. 

Intent upon a recording needle on a 
testing machine, Esther Klassen sat alone 
in a large room filled with test instru- 
ments. Esther studied chemistry at Ta- 
bor College in Hollsboro, Kan. “I like 
this place because I can really concen- 
trate,” she says. 

Blonde and “pretty as a picture” Mary 
Fitzhugh has a science degree on her 
Baylor University diploma bearing the 
date May 9. As a junior lab assistant, 
she polishes, etches and photographs 
metallographic specimens. Mary may fill 
a forthcoming opening in the chemistry 
lab where she would join three other 
young women chemists. 

Mrs. Ilah Fuller, who trained at North- 
western Missouri State Teacher’s College 
to be a home economics teacher, was the 
first woman chemist at Convair. She 

(Continued on page 136) 
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On the fighting and training front Reliance parachutes "CHUTES 50 FEET TO 3 FEET 
are demonstrating their complete reliability and safety. sliensn dhuhen ol toate and nas of ates ten 
These modern ’chutes are made of finest nylon—ounce men and matériel. Back, seat and quick detachable 
: ° t . Cargo and rgency kit deli t . 
for ounce much stronger than silk. And when peacetime ah ype aprons oe sage te le so agen tr 
And several others which are military secrets. 

comes, these famous ’chutes will serve industry in many 
time-saving new ways. 








RELIANCE MANUFACTURING COMPANY 
212 W. Monroe St. ¢ Chicago, Ill. 
New York Offices: 200 Fifth Ave. ¢ 1350 Broadway 
MAKERS OF Big Yank Work Clothing + Aywon Shirts «+ Yankshire Coats 


Universal Pajamas + No-Tare Shorts +» Kay Whitney and Happy Home Frocks 
Yank Jr. Boys’ Wear » Parachutes for Men and Matériel 
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The Eastern Air Lines KELLETT which flew mail for a full year from the roof of the Philadelphia Post Office. One of 
many Kellett “firsts” in its years of pioneering the manufacture of rotary wing aircraft. 
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THE PIONEER 
LOOKS TO TOMORROW 


TODAY in cooperation with the U.S.A.A.F. 
Kellett is speeding the engineering de- 
velopment and production of autogiros 
and helicopters for military needs. We 
cannot give details now. Five Kellett 
plants are also applying their aeronautical 
ingenuity to the production of important 
parts for some of America’s most famous 
fighters and bombers — Thunderbolts, 
Liberators, Warhawks and Marauders... 
while an expanding corps of forward- 
looking engineers continues Kellett’s ro- 


tary wing developments for the future. 


TOMORROW we look forward to op- 
portunities for Kelletts to cut time and 
costs in patrolling electric power lines, 
oil pipe lines, in transporting mail and 
passengers, dusting crops—and in a wide 
variety of services for industry, commerce, 
forestry and agriculture. Kellett’s years 
of experience and accomplishments con- 
tinue to attract pioneering minds, men 
who, with us, see vast opportunities for 
rotary wing progress in the post-war era. 
Kellett Aircraft Corporation, Upper Darby 
(Philadelphia), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 








A Kellett accompanied Admiral Byrd 
on his voyage to the South Pole 





Border-patrol use is dramatically dem- 
onstrating Kellett serviceability. 





. and Kellett is looking to a future 
of expanding service to the nation. 
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Its a tough job at best... this business of , Ka i 
bonybing. but around-the-clock it must con eae 
tinue...if we'd shorten the path to victory 
.3nd it’s during the jittery hours of dark e. , 
ness...or when tog shuts down, that getting ; fa 
home in safety depends on accurate radio ./ 


transmissions. “Blueprints of Safety” assure 
thrat A.A. Co whip-antenna is reliable at all 
times. and under the most exacting condi- 
tions. Its automatic direction finder allocates 
the course and an additional! safety factor 
is the retractable feature, which facilitates 
easy replacement from within the ship. 
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“ MA nl ne 
Fueling the Bellanca monoplane, Miss Veedol, at the 
start of the round-the-world flight of Clyde Pangborn 
and Hugh Herndon, Jr. They took off from Tokyo 
October 4, 1931, en route to the U. S. A. non-stop. 


Perfect end of a perfect flight! Having dropped their 
landing gear at sea to gain speed, Pangborn and Hern- 
don are pictured about to land at Wenatchee, Wash. 
They flew 4,558 miles non-stop in 41 hours. 


The AT-21-BL gunnery crew trainer, in production 
at Bellanca Aircraft Corporation for the United States 
Army Air Forces. 


Tojo thought that treachery would take the place of skill, 
but he was wrong. There’s no substitute for aeronautical 
pioneering ability! The Japanese never have caught up 
with the performance record of the 1931 American plane 
which took off from Japan and flew non-stop to the United 
States twelve long years ago. 

In fact, no other airplane has ever duplicated that Pacific 
flight in the long-distance Bellanca cabin monoplane, Miss 
Veedol. But today thousands of American flyers are sweep- 


Official U. S. Navy Photo 


ing the Pacific north and south, east and west. They are 
flying many types of rugged American-built aircraft. ‘They 
are matching the inspiring intrepidity of the men who flew 
that glorious assault on the enemy’s homeland in the Army 
Air Forces B-25s shown in this photo of the U.S.S. Hornet. 
First to link Japan and America by air non-stop, 
Bellanca today contributes to the crushing of Japanese 
military power. Many of the United States warplanes, 
roaring to Victory, carry armament equipment and aircraft 
components precision-built at the Bellanca plant, where 
the AT-21-BL gunnery crew trainer is in production. 


KEEP ON BUYING U. S: WAR BONDS 


AIRCRAFT 


a BELLANCA corporation 


NEW CASTLE, DELAWARE 
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(Continued from page 130) 
came to San Diego with her husband, a 
Navy pharmacist’s mate now serving in 
the South Pacific, and later was joined 
by Mrs. Elinor Potter, of Escondido, Calif. 

Latest addition to the feminine contin- 
gent is 19-year-old Donna French. Chem- 
istry and other sciences studied while in 
nurses’ training qualified her for a labo- 
ratory assistant’s job. Donna came to 
San Diego from Detroit when her father 
joined Convair’s engineering department. 

The girls analyze contents of anodic 
tanks, test reactions of metals, experi- 
ment with camouflage paint, and break 
down the components of assorted mate- 
rials in addition to their task of cata- 
loguing data obtained from other experi- 
ments. 

With a University of Oregon degree in 
architecture requiring two years of engi- 
neering training, Lucille Wirth, of Berke- 
ley, Calif., was assigned to the airflow 
group where she works on airflow prob- 
lems, compiles data and writes reports. 
Soon she will assist in running structural 
tests. 

In the structures test group two young 
wives were running tests on 55 castings 
to be used on experimental bombers. 
They have been given complete charge 
of releasing materials and test informa- 
tion to the shop, supervising the set-ups, 
running the test, analyzing data and writ- 
ing final reports. 

Mrs. John B. Smyth, wife of a Navy 
physicist with the U. S. Navy Radio and 
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Sound Laboratories, was the first woman 
test engineer at Convair while Mrs. Flo 
Daugherty, from Pine Bluff, Ark., was 
the first woman assigned to this group. 

They test materials at a temperature 
of 150° one day, and the next may be 
crawling into a cold room 70° below zero. 

“When this material is used in Liber- 
ators, it won't fail,” Mrs. Smyth stated 
confidently, holding up a rubber-substi- 
tute tube tested for cold. 

The girls run structural tests on tail 
surfaces, wings, measure wing-tip deflec- 
tions, and follow the pressure instrument 
tests. Assignments send the couple in- 
side Coronados on assembly lines, atop 
Liberators on the flight line and under- 
neath both experimental and production 
ships. 

The wife of a civil engineer, Mrs. 
Daugherty says they seldom talk about 
their work. 

“In what spare time we can salvage, 
we fish!” declared Flo. 

Dotted among the male test engineers, 
metallurgists and chemists, the girl test 
engineers strike a colorful contrast. 
Blonde curly heads, brunettes with bright 
bandeaus, and a redhead with a sophisti- 
cated hair-do would make a subject for 
an artist’s mural. 

During working hours some wear lab 
coats or rubber aprons over dresses. Oth- 
ers are comfortably attired in slacks. A 
few prefer skirts and blouses. Lunch- 
time they relax. Between bites of avo- 
cado sandwiches or similar tidbits, sev- 
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eral foursomes play bridge daily. A cou- 
ple of the girls match wits with the men 
in a game of chess. Service wives write 
letters to their husbands. 

About his women test engineers, Jack- 
man says, “They work with their fingers 
dextrously on fine tasks, seem to be able 
to do repetitive jobs without tiring, and 
make neater reports than men. 

“I make no discrimination between men 
and women in this department as far as 
assignments are concerned,” he asserted. 
“Speed of advancement and rate of wage 
increases, too, are the same as for men 
provided that education and experience 
qualify girls for the job.” 

The men engineers in Jackman’s de- 
partment smile ruefully when they re- 
call their consternation at the appearance 
of the first woman to invade their domain. 

“We're sure glad they’re here now, 
though,” confesses Test Engineer Barney 
Campbell. “They’ve taken some of the 
load off our shoulders in helping us test 
airplane parts. They’re nice to work with, 
too,” he added, grinning. 

Much work in the testing laboratory 
is confidential. Few persons know of the 
tireless hours spent in testing, experi- 
menting, searching for unknown quanti- 
ties that help build giant warplanes and 
secret experimental ships. 

To this end, 17 women test engineers 
are devoted. Their skilled, technical 
work is helping to bring a world at war 
to a coveted peace. END 





Air War on the Grasshopper 
(Continued from page 33) 





to take off for areas of Mormon cricket 
concentrations. These areas, we are told, 
are located where the terrain is such 
that men in automobiles or on foot can 
reach them only with extreme difficulty. 
Once the pilot is over the insect infested 





area he opens the hopper and scatters 
the “clouds” of bait. 

Vivid contrast is a man broadcasting 
bait from a bucket—a tedious and time- 
consuming undertaking compared with 
the airplane’s capacity to treat from 100 


Metal plate attached to fuselage opening serves as spillway for bait. This 
facilitates dispersal of bait by propeller blast over areas to be treated. 


to 150 acres per hour. 

The reproducing power of the grass- 
hopper is proverbial—their slim pods may 
enclose as many as 440 eggs—and the 
lack of sufficient rainfall acts as an im- 
petus to their development. As a result, 
the western two-thirds of the United 
States, where the rainfall is from 15 to 30 
inches annually, is the object of devastat- 
ing plagues of ravenous grasshoppers in 
i0-year cycles lasting from one to six 
years. Similarly, the Mormon cricket, 
although less widely known and striking 
in a more limited area, is nonetheless a 
terrcr in its native region of the north- 
western and northern Rocky Mountain 
states. The peak of cricket depredations 
occurred in 1904 and 1905, when this 
plague embraced Colorado, Wyoming, Ne- 
vada, Idaho and Montana. Today strict 
control methods have minimized the ex- 
tent of these outbreaks. 

The use of airplanes as a system of 
combating these insect plagues is a vast 
improvement over former primitive and 
often impractical methods, when one 
considers that 600,000 tons of bait were 
spread over 122,000,000 acres during the 
period from 1934 to 1941. In pecuniary 
terms, $564,000,000 worth of food and feed 
crops came to harvest as a result of 
airplane poison-bait distributors; an im- 
portant accomplishment when one reflects 
on the impressive words of Secretary of 
Agriculture Claude R. Wickard that 
“Food will win the war—and write the 
peace.” END 
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With reliable Hydromatics 
out in front, mighty Liberators 
and Flying Fortresses are 
relentlessly pursuing their 
planned course on schedule 
| —operating their deadly 
| shuttle service across Europe. 


HAMILTON STANDARD PROPELLERS 


\ ’ 
-_ we EAST HARTFORD, CONNECTICUT 
*. ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Flight-Testing the Zero 


(Continued from page 66) 





nately, when the seat gave way he had 
his wheels down on the runway and was 
able to stop safely. 

Tiny Nip pilots might be comfortable 
in the pint-sized cockpit but it is agony 
to a full-sized American to wind his legs 
around the control stick and down under 
the dash to the small rudder pedals. 

In the early stages of the war many 
stories were going the rounds that the 
Japs were flying with virtually no instru- 
ments. This is far from the truth. The 
Jap pilot has as many instruments in his 
cockpit as do our pilots—perhaps more. 
And, since they are practically exact 
copies, they are just as good. 

Much of the radio equipment found on 
Zeke was built by, or is an exact copy of 
installations manufactured by Fairchild. 
The Fairchild trade-mark is still to be 
seen on the plane’s radio compass. Other 
instruments are similar to American 
products and are accurate and well-con- 
structed. 

Except for a very few flight-test instru- 
ments and an air speed indicator, Com- 
mander Booth is using the original flight 
and engine instruments. “The only rea- 
son we installed the American air speed 
indicator,” he explained, “was because we 
wanted to make sure it was accurate. .. .” 

Seated inside the cockpit, Zeke appears 
as jumbled as a 5 and 10 cent store coun- 
ter. The panel is a maze of instrumenta- 
tion. On the left is a combination throt- 
tle, gun selector switch and firing handle. 
In combat the Jap pilot flies with his 
right hand on the stick and his left on 
the throttle and gun controls. His thumb 
controls the cannon and machine gun 
selection. To fire he squeezes the trigger 


with four fingers. The trigger is unlike 
the conventional British and American 
electric button and has a squeeze ar- 
rangement similar to that of the old-fash- 
ioned auto emergency brake. 

Directly behind the throttle control is 
the bomb release switch and behind that 
the radio. Two lights, about the size of 
a bicycle head-lamp, mounted on the left 
and right of the pilot, provide cockpit 
light. 

Practically every instrument, button 
and gadget on the plane has been re- 
labeled in English. While the original air 
speed indicator was calibrated in knots 
similar to those used on U. S. Navy craft, 
most other instruments have their names 
and uses in Nipponese characters. Num- 
bers and positions, however, are mostly 
in Roman numerals. 

Clambering out of the cockpit, you no- 
tice more gadgets. Pushbuttons pop in 
and out leading to the cockpit. A com- 
bination push-button thumb screw opens 
the gasoline tank hatches for fueling. 
Other push buttons open and close sec- 
tions used while servicing the guns and 
engines. 

Deep in the engine cowl you can see 
the nick caused by the .30 caliber bullet 
in one of the cooling fins of a bottom 
cylinder. Commander Booth explains that 
the engine is 950 h.p.—a combination of 
two well-known American air-cooled 
engines. The power in its 14 cylinders 
is stepped up by a single-stage super- 
charger. The propeller and propeller 
pitch controlling gear is a direct copy of 
a well-known American propeller. 

Commander Booth is not sure if the 
propeller unit is still out of line from the 
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"Sunk a submarine, sir! 


At close quarters!" 
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Alaskan crash or if it is typical of all 
Zero propellers for this is one place where 
the Jap copying slipped up. Supposedly 
a constant-speed propeller, U. S. flyers 
handling Zeke have reported they have a 
difficult problem keeping the engine turn- 
ing over evenly. 

To give the Zero its six-hour range, 
140 gallons of-gas are carried in the 
plane’s regular tanks and 87 more are 
carried in a droppable tank mounted be- 
tween the wheels. The engine burns only 
375% gallons of gas per hour while cruis- 
ing. 

The landing gear is finely designed and 
offers little wind resistance when re- 
tracted. Covering on the outer side of the 
landing gear leg fully covers the gear 
when retracted except for the lower sec- 
tion of the tire. This is covered by a 
hinged flap mounted in the underside of 
the wing. The wheels retract inward 
towards the fuselage. Tires, now replaced 
by a U. S. make, are high pressure. 

Zeke was either carrier-based or in- 
tenc'ed for service on a carrier as the 
landing hook is in place. The rear wheel 
is hard rubber of a style discarded sev- 
eral years ago by our Navy and is fully 
retractable. An hydraulic system oper- 
ates the retracting gear for all wheels. 
The brakes are operated by pressing for- 
ward on the rudder pedals. 

The wings illustrate the typically close 
and minute work which goes into the 
Zero. In some places the pieces are very 
tiny and studded with rivets. The hatches 
for the Swiss-designed Oerlikon cannon 
are set flush, but are easily accessible. 
Each cannon holds 60 rounds. 

While designed for carrier operation, 
only two and a half feet of the wing fold 
back for storage in the carrier’s hangar. 
The tips fold manually after several but- 
tons are pushed and a lever is pulled. 

The flaps are large and mounted con- 
ventionally from the fuselage outward for 
one-third the span of each wing. Ailerons 
are also very long, running from the end 
of the flaps to the edge of the retractable 
tip. 

There is no external bracing either on 
the tail or low-mounted wings. The tail 
is clean, smooth and elliptical. A tail 
light, enclosed in a clear plastic case, 
forms the tip of the sharp fuselage end. 

According to Commander Booth, Zeke 
was constructed in February, 1942, and 
had flown but few hours when it was 
taken by the U. S. Navy. The manufac- 
turing data was found painted on the left 
rear side of the fuselage just forward of 
the tail unit. While the characters which 
give the manufacturer’s name and other 
details of the plane are in Japanese, the 
date of construction is in Roman nu- 
merals. 

Zeke’s career in the Navy is almost 
over. It has already given the Allies 
many interesting performance figures. It 
has been stunted, dived and twisted as it 
was put through every test known to 
flight engineers. Now Zeke will join the 
Army. 

Zeke was scheduled to undergo stress 
tests at Wright Field and to be torn apart 
so that engineers can learn still more se- 
crets of the “potential furnace” that the 
Japs call a fighter. END 
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How Will Your Children Live? 


* 


That's easy! They'll live better than you just as certainly as 
vou live better than vour parents. American industry has 
put the car, the refrigerator. Tian rtllemrlilemmeleicumesli hace 
ences within the reach of all. After the war,-the three-plant 
facilities of the Weatherhead Company will be prepared to 
help you build these products again and — mark this! — 


many strange new devices which one day will make your 


life; and your children’s lives, pleasanter in scores of ways. 


Look Ahead with 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


Manufacturers of vital parts for the automotive, aviation 


refrigeration and other key industries 


Plants: Cleveland, Columbia City, Ind., Los Anveles 


Canada—St. Thomas, Ontario 
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The Fairchild design for the AT-21‘‘Gunner;’ 
shown at the top of the page, is more than a 
wartime plywood model to conserve metals. 
Haskelite and Fairchild engineering staffs 
see in ita prophecy: The planes of tomorrow 
will use wood freely wherever wood offers an 
advantage in relation to specific requirements, 
Haskelite’s place in the current produc- 
tion picture for this type of plane is to supply 
Plymold* parts to Bellanca and McDonnell 
Aircraft who are building the “Gunner” 


TODAY'S METHOD... 


under contract with Fairchild. “Plymold”’ is 
the patented method of molding wood 
veneers which makes possible the multiple 
curves and formed shapes shown above. 

Haskelite’s place in the industrial world of 
the future is only very broadly indicated by 
this wartime application of Plymold. This 
remarkable versatility in producing structural 
shapes will offer unusual opportunities for 
re-design of other types o aT nal 
many other products. 


HASKELITE [cies CORPORATION « Guns Rapids 2, Michigan 


Chicago, Illinois 


Praft Plywood 


*T. M. Reg. ¥. S. Pot. OF. Ply met? 


Detroit, Michigan 


HASKE! 


Ply ee 


New York City 


re shih 
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Corporation 
for High Achievement, Jay. 
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Who Said ‘Draft Dodgers’? 


(Continued from page 74) 








turns out an average of 25 prospective 
AAF pilots a year. That’s why the Army 
does everything in its power to encour- 
age the instructors to do their part in the 
war in their present posts. 

Consequently the Army endorsed the 
suggestion that the instructors be given 
a distinctive uniform, because of the 
recognition it would give to the vital war 
work these men are doing. The prob- 
lem was worked out recently in Dallas, 
Tex., at a national conference of civilian 
operators of Army flying schools. Ar- 
rangements were completed there for a 
standard uniform to be worn by all 
flight instructors at primary schools. The 
details of designing and manufacturing 
the uniforms were to be supervised by 
Harry S. White of Palo Alto, Calif., presi- 
dent of two primary flight schools at 
King City and Dos Palos, Calif., who 
served as chairman of the committee on 
uniforms during the Dallas conference. 

There were loud cheers from the in- 
structors at AAF schools all over the 
country when they heard about the Dallas 
decision. The uniforms can be a real 
boost to morale. These civilian flight 
instructors have no bed of roses. Usually 
they are at the field by 6:30 a.m. and 
in the air with their fledglings by seven. 
Forty minutes of dual instruction per pu- 
pil at the beginning soon develops into an 
hour, with other cadets waiting on closely- 


figured schedules as each training plane 
returns to the ground. 

The instructors have the heavy respon- 
sibility of recommending to Army flight 
supervisors those men they consider can 
be Army flyers. The primary school is 
the great weeding-out section of the AAF 
training program. The great majority of 
all wash-outs among the boys who try 
for Army pilot berths necessarily takes 
place in primary schools. If the primary 
instructors did a poor job in training 
cadets, the wash-out rate would be high 
at basic and advanced schools—but it 
isn’t. This seems sufficient evidence that 
these flight instructors are doing a good 
job of picking and choosing the boys who 
can and can not make the grade. 

Since every Army flyer passes the most 
crucial stage in his training under the 
guidance of these instructors, it’s obvious 
that such instructors weren’t chosen by 
drawing lots. The schools selected them 
with delicate care. Intermingled with 
the younger instructors are many old- 
timers who grew up with aviation—com- 
mercial pilots, airline men, crop dusters, 
movie stunt flyers, barnstormers and 
bush pilots. A primary flight instructor 
is at once a tough cloud-buster who 
could fly the rudder off an old Jenny, a 
fretting mether hen, a skillful psycho- 
analyst, a fiend incarnate—and almost 
invariably proves the best friend the 
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months, eh? 








"So you're the rear gunner—been with us four 
I'm the pilot, glad to meet you.” 
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cadet will have in his flying life. 

Instructors’ pay varies slightly at dif- 
ferent schools. On the average, at the end 
of a year, it about equals that of an 
Army lieutenant, but not all that year is 
spent instructing. The school has to 
train each instructor in the Army’s way 
of teaching. It puts him through a thor- 
ough, grueling course in flight techniques, 
instruction methods and the mechanical 
quirks of the training plane he’ll be fly- 
ing. Then he must fly with AAF flight 
check officers and pass their exacting 
tests. Sometimes a school invests con- 
siderable money and weeks of time in 
refresher courses for a pilot—then dis- 
covers he isn’t going to make the grade 
as an instructor. 

The schools, incidentally, have ex- 
panded many times beyond their original 
limits to meet Army requirements. Yet 
despite the constant acceleration of the 
program, our airmen continue to receive 
longer and more thorough training than 
those of any other air force in the world. 
The schools’ safety record (excellent to 
begin with) has improved steadily. “Dur- 
ing the next 12 months, AAF pilots and 
student pilots are expected to fly more 
than four billion miles, or nearly double 
the 1942 mileage,” writes a public rela- 
tions officer of the Army. “In spite of this 
tremendous mileage, more than 95 per 
cent are expected to fly without personal 
injury of any kind due to airplane acci- 
dents—not even a sprained ankle or 
barked shin!” 

In addition to their safety record, the 
schools have hung up a remarkable econ- 
omy record. Hourly training costs are 
considerably lower than they were under 
pre-war methods. According to a press 
report: 

“A high AAF officer has testified be- 
fore a Congressional committee that the 
cost of training through civilian schools 
is a fraction of what it would cost the 
Army to do the job.” 

So the next time you read of a bril- 
liant American flyer shooting down a 
flock of enemy planes in some far-away 
combat zone, give a thought to the 
civilian instructor who worked hard to 
train that boy—and who may be eating 
his heart out to be up there in battle 
with him. His satisfaction comes from 
such a message as was recently addressed 
to flight instructors by Lieut. Gen. Barton 
K. Yount, commanding general of the 
Army Air Forces Training Command: 

“There are few of us assigned to the 
position of fighting a war in this country 
who haven’t experienced an occasional 
twinge of impatience with what some- 
times seems a routine task. All of us 
are familiar with that yearning to get 
behind the controls of a combat ship and 
mix it up a little ourselves. In our hearts 
we long to join these men whom a few 
months ago we ourselves put into the 
sky. 

“But America will not win this war 
unless each of you who are training these 
men does your job to the absolute best of 
your ability. The fate of our nation rests 
as squarely on your shoulders as it does 
upon those of the combat crews in the 

war zones.” END 
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SO THAT AMERICAN EYES 
MAY SEE ONLY AMERICAN PLANES 


IN AMERICAN SKIES... 


Flying into the winds of the world—into blue and gray 
skies of day, and star-beaconed or storm-blackened skies 
of night ... you of the Army and Navy Air Forces, blast- 
ing an evil foe into defeat, carry your people’s hopes and 
prayers. 

Whether in mortal combat—or patrolling the cloud 
ramparts of the enemy frontiers; whether in training or on 
transport runs along endless sky trails ... you aloft, and 
you of the ground forces that keep ’em flying, joined with 
your comrades of land and sea, take your nation’s salute. 


Here in your own homeland, your people look to the 
Heavens—not in terror at the enemy’s approach—but to 
thank God for you. 


HAYES INDUSTRIES, inc. JACKSON, MICHIGAN 





AIRCRAFT °¢-* 
WHEELS AND BRAKES 


On the Boeing Flying Fortresses you see above, as on 
Consolidated Liberators- -on all American 4-engine bombers 
—the wheels and famed Expander Tube brakes are 
“Hayes.” On fighting and training planes, Army and 
Navy—on transports and commercial airliners—Hayes 
wheels and brakes are doing a ’round the clock job, around 
the world, 














NAMES 
the U.S. 
must never 


forget: 





Such as Eastern Aircraft saline 


AIR CRUISERS 
BEECH 
BELL 
BELLANCA 
BOEING 
BOWLUS 
BREWSTER 
CESSNA 
COLGATE 
COMMONWEALTH 


CONSOLIDATED- 
VULTEE 


CULVER 


CURTISS 
WRIGHT 


DOUGLAS 
FAIRCHILD 
FLEETWINGS 
FLETCHER 
FORD 
G&A AIRCRAFT 


GENERAL 
MOTORS 


GOODYEAR 
GRUMMAN 
HOWARD 
INTERSTATE 
LOCKHEED 
MARTIN 
McDONNELL 


NORTH 
AMERICAN 


NORTHROP 
PIPER 
REPUBLIC 
RYAN 
STEARMAN 
FAYLORCRAFT 
TIMM 
VEGA 


CHANCE 
VOUGHT 


WACO 


Division’s VastVolume... 


OF COURSE you know General 
Motors’ famous Allison engine, 
that takes the Airacobra and 
other American fighting ships 
into battle. But did you know 
that G-M also stands for vast 
airplane production? 

Yes, at the Eastern Aircraft 
Division plants, ‘Avengers’ 
and “Wildcat” fighters are be- 
ing produced so rapidly that 
Grumman, their original de- 
signer and maker, is being 
freed to work on newer, faster, 
harder-hitting ships! Thank 
your stars America entered 
War with G-M’s kind of mass- 
production skill on our side. 

A high ranking Army Offi- 
cer said, “When Hitler hitched 
his chariot to an internal com- 
bustion engine he ran it right 
down our alley.” Perhaps no 
better proof of this statement 
exists than the great jobs this 
war-born division of a great 
American enterprise has done 
... and is doing .. . and will 
do in the Air Age to come. 





IF WE may paraphrase Adolph 
(see above) the reins on our 
war chariots have a tough job 
to do. Roebling Control Cord, 
bridle for the multi-hundred 
horsepower engines, reins for 
the ailerons and rudder and 


elevators, is made to do this 
job well. Aircord Division, 
John A. Roebling’s Sons Com- 
pany, Trenton, New 
Jersey. Branches and 
Warehouses in Prin- 
cipal Cities. DEBLING 


#In these frequent messages. Roebling salutes 
each member of the aircraft industry in turn 


ROEBLING 


means oriliel in The act | 
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Wartime Airline Maintenance 
(Continued from page 27) 








new routing procedure has been estab- 
lished whereby dispatch offices at key 
centers control the routing of planes for 
No. 2 (50-hour) and No. 3 (125-hour) 
checks. Through intelligent routing, a 
steady flow of work is provided at 
United’s main service stations without too 
much or too little work at any one sta- 
tion. 

(5)—Line maintenance work has been 
improved through the employment of 
utility men and job specialists to supple- 
ment regular licensed mechanic person- 


nel. Utility men assist at such routine 
tasks as truck driving, refueling and 
cargo handling. Job specialists are 


trained to devote their entire attention 
to certain parts of the airplane and its 
equipment, such as landing gear, engines, 
propellers, accessories and the airplane 
itself, as contrasted with the all-around 
mechanic who handles any job on any 
part of the equipment. 

(6)—Work is carefully scheduled to 
assure speed and efficiency at United’s 
Cheyenne base. Airplane time is built up 
toward the maximum before each 725- 
hour overhaul so that a steady flow of 
airplane overhauls is achieved. Through 
such precise scheduling, work at the re- 
pair base can be planned and performed 
with a minimum loss of time. Sufficient 
spare parts and component units are on 
hand and in serviceable condition so that 
speedy exchanges can be made. All such 
units are made serviceable before the 
plane arrives for overhaul and can be in- 
stalled in the minimum of time consistent 
with good workmanship, rigid inspection 
and thorough test flying. United thus has 
built up a procedure which makes pos- 
sible an engine change and plane over- 
haul in the elapsed time of only 48 hours. 
Such a procedure, compared with earlier 
methods of overhaul, virtually adds sev- 
eral airplanes to the fleet. 


(7)—New, improved equipment and 
methods have been adopted both at line 
service stations and at United’s central 
maintenance base. Features at service 
stations include such things as walk-in 
service trucks which carry all equipment 
and parts needed to facilitate service and 
frequently save trips to hangars; cargo 
loading carts equipped with batteries and 
lights to speed up service during hours 
of darkness; fuel trucks equipped with 
larger gasoline pumps than heretofore to 
enable refueling at a rate as high as 200 
gallons per minute and, at the mainte- 
nance base, a variety of new machines, 
improved lighting, new welding tech- 
niques, increased use of a new application 
of chrome plating, a masking technique 
for tin plating main bearings, a method 
to make use of a fabric inserted Neoprene 
bearing for DC-3 ring cowls, use of 
staked steel liners of UAL design and 
manufacture in connection with bearings, 
and increased manufacture of replace- 
ment parts at the base. 

No specific maintenance steps or opera- 
tions have been eliminated from United’s 
maintenance program to accomplish more 
rapid turn-around. The No. 1 check is, as 
always, given at every refueling stop (or 
approximately every 11% hours of flying) ; 
the No. 2 check, prior to the completion 
of each 50 hours of flying; the No. 3 
check, prior to the completion of every 
125 hours of flying, and the main engine 
and airplane overhaul which is given 
prior to the completion of every 725 hours 
of flying. 

So much for the answer of one airline 
to the query: “What about airline main- 
tenance in wartime?” 

All the nation’s airlines share in what 
certainly will be recorded as a triumph of 
experience, ingenuity and unrelaxing 
work in meeting the challenge of the war 
emergency. END 





Parachute Parson 
(Continued from page 43) 





lie evenly and smoothly in the pack, ad- 
justed the parachute for a snug fit to 
minimize the opening shock. He learned 
to identify as dangerous certain rips, 
holes and pulled seams. 

During the physical conditioning 
course, Chaplain Hall trained for para- 
chute jumping by sliding down an in- 
clined beam suspended in a harness and 
pulled on risers to direct the ‘chute. He 
tumbled, jumped from seven-foot plat- 
forms to develop ankle and leg muscles, 
climbed ropes to build strong shoulder 
and arm muscles. 

A nerve test on the 250-foot training 


| towers was followed by his free descent 


to drift with the wind. Time and again 
instructors observed his reactions and 


finally said, “You’re ready for the plane.” 

Once aloft in an Army transport—the 
first airplane he’d ever climbed aboard— 
Captain Hall looked out into the blue haze 
and remembered his family, five-year- 
old Peter and little Benjamin, aged six. 


Looking down on nothing, he asked him- 
self, “What am I doing here?” 

The plane circled over Lawson Field. 

“Go!” shouted the officer, and Hall 
jumped. 

Captain Hall lived with his family at 
Fort Benning prior to leaving with “his 
boys” for active service, and letters from 
parishioners back at Lowell warned him 
against taking chances. 

Captain Hall has tremendous respect 
for his paratroopers, especially for one 
man who eats an orange on the way down 
and falls asleep in the truck returning to 
the hangar. As for himself, the chaplain 
doesn’t eat anything before or after a 
jump, for he’s given up any idea of con- 
quering that funny feeling in the stom- 
ach when he plunges from a plane. 

But he jumps with zest, if not abandon. 

Asked why he ever took up parachute 
jumping, Captain Hall said, simply: 

“Tt increases attendance at church. And 
the men can talk to me now.” END 
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ANOTHER AVIATION “EIRST” FOR GENERAL TIRE... 





a 


IN USE BY THE 
ARMY AIR FORCES 


© Out of The General Tire & Rubber Company's long, 
practical experience in the design and manufacture of 
aircraft tires and other aviation products, comes this new, 
scientific instrument for designating correct aircraft tire 
pressures ... regardless of load! y 


The General Deflect-O-Gauge, developed by aircraft tire 
engineers, takes up where the ordinary “air-pressure” 
gauge leaves off! Easy to use ... but a precision instrument 
that measures tire deflection. Indicates’ absolutely accurate 
limits for variable take off loads on all Type I, (Smooth 
Contour), Type II, (High Pressure), Type III, (Low Pres- 
sure), Type IV, (Extra-low Pressure) and Type VI, (Low 


First scientific answer to “How Much 
Air Pressure” in Aircraft Tires... 




































Profile) aircraft tires of any make, and begins a new era of 
accuracy in aircraft tire maintenance. 


The General Deflect-O-Gauge is made of high quality 
steel, plated for protection . . . calibrations are easy to read 
... spirit level on base assures correct readings. Comes 
packed in a sturdy, attractive wooden case, the General 
Deflect-O-Gauge can be assembled in 10 seconds. For fur- 
ther information, fill out the coupon and mail to Aviation 
Division, General Tire & Rubber Company, Akron, Ohio. 


THE GENERAL TIRE & RUBBER COMPANY 
AVIATION DIVISION * AKRON, OHIO 
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s GAUGE ... Address: v 

Genero! DEFLECT-O- = 
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tive instruction 


booklet for the y, Akron, one. 
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City and State NO OBLIGATION 


! 
Mail this today 
NO CHARGE 


Gene 
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THe “‘Manincs’ oF a Cuampion 










It's lighter, it’s stronger, it's 
smoother. No wonder that 
among airplane fabrics 
FLIGHTEX is the chamgion... 
‘@nch_year more manufactur- 
Sts buy more FLIGHTEX than 


\ahy other airplane fabric. 
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World's Premier Airplane Fabric "FLIGHT TEREABRIC 


FLIGHTEX 


ATLANTIC RAYON CORPORATION . seg FABRICS DIVISION 
40 Worth Street, New York 13- N. 
Leading Manufacturers of Fabric and Tapes for the a industry 
Export Representative—Aviquipo, Inc. 25 Beever St., N. ¥. Cable Address—"Aviquipo” 


RESALE DISTRIBUTORS 


AIR TRANSPORT EQUIPMENT, INC., Roosevelt Field, Garden City, N.Y. _ VAN DUSEN AIRCRAFT SUPPLIES, Wold-Chamberlain Airport, Minneapolis, Mina., 
INTER CITY AVIATION, INC., East Boston, Mass, and Chapman Field, Waterloo, towa. 
THE AIRCRAFT STEEL & SUPPLY CO., Wichita, Kan., Fairfax Airport, KARL ORT, York, Pa. 









Kansas City, Kan., Dallas, Tex. AVIATION SUPPLY CORP., Hapeville, Ga. 
SNYDER AIRCRAFT CORP., 5036 West 63rd St., Chicago, Ill, PACIFIC AIRMOTIVE, Burbank, Cal., Oakland Airport, Oakland, Cal. 
and Suilivant Avenue Airport, Columbus, Ohio, AERONAUTICAL TRADING CO., 169-24 Rockaway Bivd., Jamaica, N. Y. 





LEAVENS BROS. AIR SERVICE, LTD., Barker Airport, Toronto, Canada. 
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VIBRATION May 
Have Caused This 


Common causes of mechanical 
failure of automobiles are vibra- 
tion-loosed connections. And loose 
connections can result in anything 
from an annoying body squeak 
to a loose wheel—and a serious 
accident. The answer to any 
vibration-loosed connection is a 
vibration-proof fastening. After 
Victory, automobile manufacturers 
with an eye to added driving 
safety will protect their cars with 


Boots Self-Locking Nuts which 
aoe severest vibration. _Z 


BOOTS AIRCRAFT NUT CORPORATION & GENERAL OFFICES, NEW CANAAN, CONNECTICUT. 
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More Cargo, When They Fly With Their Boots On 


Cargo planes are performing heroic service ferrying men and 
supplies to the fighting fronts. Almost always loaded to 
capacity, they are constantly subjected to terrific vibration 
stress by engines which must strain to the limit to lift the 
big ships from the ground and keep them in the air. That 
these planes are able to “take” severest vibration without 
‘coming apart at the seams,” is due largely to the vibration- 
proof Boots-Self-Locking Nuts which protect them. 


Boots Nuts are not only tough, they are also lighter than 
other nuts, save many pounds on each plane... thus allow for 
more cargo. In addition, they can be used and re-used as often 
as desired—literally “outlast the plane.” Boots Self-Locking 
Nuts, standard for every type of U. S. aircraft, meet the ex- 
acting specifications of all government aviation agencies. 


BOOTS 


Self-Locking Nuts For Application In All Industries 
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This fuselage half has been “pressure cooked" from Tego bonded plywood. The fundamental principle 
of this method is using an inflated or deflated bag as one of the halves of a pair of molding dies. 


TECHNICAL ADVANCES IN 
RCRAFT PLYWOOD 


Techniques in forming curved plywood by using flexible bag molding and 
fluid pressure applications simplify assembling and bonding of plywood. 


By THOMAS D. PERRY 


plywood in aircraft has markedly in- 

creased since the advent of World War 
Il. This greater utilization of plywood 
has been due largely to the recent tech- 
nical advances in plywood manufacture. 
Such technical progress as improvements 
in resin adhesive formulations, new tech- 
niques in pressure molding with flexible 
bags, developments in methods of pres- 
sure and temperature application, scarf 
jointing, continuous veneer splicing have 
all served to move plywood out of the 
airplane parts class into the constructional 
material class ranking with many metals. 

After the last war, plywood planes gave 
way to metal planes largely because of 
the inferior quality of the adhesives then 
available. But improvements made since 
have brought plywood back into aircraft 


l’ is no military secret that the use of 


The Resinous Products & Chemical Company 


with a vengeance. Recently, Britain’s 
twin-engined reconnaissance bomber, the 
Mosquito, constructed mainly of plywood, 
made its appearance. The debut of the 
cargo glider CG-4, a partial plywood troop 
carrier, is also a recent development. 
Training planes such as the Fairchild Cor- 
nell, trainer, the Beechcraft Navigator, and 
the Ryan PT-25 have been made with 
resin-bonded plywood for some time. 


ADHESIVES 


Improvements in resin adhesives have 
played a large part in the increased 
utilization of plywood in aircraft. There 
have been far reaching developments in 
resin adhesive research, both in industrial 
and government laboratories. Research 
on the phenol-formaldehyde resins, used 
chiefly for primary adhesives in making 


plywood, have made these adhesives now 
available not only in film form, such as 
Tego, but also in dry powder and solu- 
tion form. These dry powders can be 
mixed with water or alcohol allowing ad- 
justment of the spread and permitting 
higher solids concentrations (due to the 
use of all or part alcohol). While exten- 
sively used on flat plywood, these phenol- 
ic-alcohol combinations are found parti- 
cularly suitable for glueing monocoque 
shapes molded by the flexible bag process. 

Urea-formaldehyde resins, used in sec- 
ondary or assembly glueing of wood and 
plywood parts, are available in solution 
and powder form. A wider range of 
catalysts or hardeners for bonding with- 
out the use of hot presses is now available. 
The use of proper catalysts accelerates 
the cure of the resin with corresponding 
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Inflated bag on solid mold. 
A. Inflated rubber mattress. 
B. Half steel shell to re- 
strain mattress. C. Solid 
mold, wood or metal. OD. 
Fluid pressure inlet to inflate 
mattress. E. Base plate, 
to which "B" is bolted. 


le-sening in pressure-time requirements. 
Where the joint is directly exposed to 
sukstantial heat, as in a continuous splic- 
int machine for lumber cores or veneers, 
the bonding requirements are shortened 
to very few minutes. Dry powder com- 
bined with catalysts is adapted not only 
to bench and assembly work but also to 
wide area glueing, as in plywood and 
laminated constructions. The fortified 
urea combination for hot pressing has 
passed boiling water tests without diffi- 
culty. This fortified urea formaldehyde 
adhesive finds application in certain forms 
of flexible bag work, and in some types 
of flat plywood. 

Heat reactive resin adhesives have con- 


Demonstrating strength of airplane flooring made of Tego-bonded plywood. 


Deflated bag on solid mold 
in autoclave. F. Solid mold, 
wood or concrete. G. De- 
flated rubber bag. H. Vac- 
uun or vent connection. J. 
Fluid inlet, to produce pres- 
sure in autoclave. K. Trans- 


fer car. T. Autoclave. 


tributed largely to the development of 
flexible bag molding of curved plywood. 
This new technique, which is described 
below, requires several special properties 
of adhesives in addition to the normal re- 
quirements of extreme durability neces- 
sary in flat aircraft plywood. These are: 

(1) The cure of the adhesive bond must 
be accomplished in a minimum of time. 
This from a practical viewpoint generally 
limits the adhesive to synthetic resins of 
the thermo-setting type. 

(2) Low temperatures are desirable to 
prevent rapid deterioration of the flexible 
bag. Where steam alone is used in apply- 
ing heat and pressure, temperatures of 
300° to 320°F are practical. With steam 


Deflated half-bag on shell mold in 
autoclave. L. Shell mold in metal. 
M. Half-bag to be deflated. N. 
Cross frames to keep mold "L" 
rigid. P. 
nection. Q. 
duce pressure in autoclave. R. 
Transfer car. S. Autoclave. 


Vacuum or vent con- 
Fluid inlet to pro- 


and air, temperatures of 240° to 260 F are 
usually preferred. 

(3) Relatively long “flow” periods are 
important, to allow proper slippage or 
nesting of each veneer layer into final 
position during the pressure build-up 

(4) Long assembly times are impera- 
tive, since the wrapping of complicated 
molds may require hours, during which 
the adhesive preferably should not be 
tacky. This suggests a phenolic resin 
(Amberlite PR-14) or fortified urea resins 
(Uformite 500 with Catalysts Q-107) 
which can be pre-dried, after spreading, 
to remove the tack, and be softened to 
a flow stage by the proper heating cycle. 

(5) Coated veneers should be as flex- 


Biggest advantage is its great stability. 
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This pilot is rarin’ to go. He has confidence in the folding 
wings, the motors and the pumps. * Romec Vacuum Pumps 
are standard in this all-altitude fighter in the 400 m.p.h. 
class. * We repeat the fact that there is no subsfitute for 
dependability in aircraft pumps and accessories. 


ROMEC PUMP COMPANY ELYRIA, OHIO U.S.A. 
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All plywood wing construction is illustrated here, an example of recent progress in aircraft plywood. 


ible as possible, to eliminate rupture or 
excessive stresses in bending. 

These properties have been met by 
modern adhesives. 


FLEXIBLE BAG MOLDING OF CURVED PLYWOOD 


Curved plywood has long been used 
for pianos, radio cabinets, doors, and other 
household items, but not until the devel- 
opment in recent years of molding curved 
shapes with flexible bag pressure have 
molded plane fuselages and other com- 
plex plane parts become possible. In the 
technique of flexible bag -nolding all 
pressure is fluid and therefore is exerted 
in a direction perpendicular to all sur- 
faces against which it is applied. It is 
omni-directional pressure and can be less 
than the pressure applied with standard 
hot plate presses since the pressure of 
the flexible bag on one side will equalize 
variations in thickness. 

The fundamental principle of the flex- 
ible bag method is that one of the halves 
of a pair of molding dies is an inflated 


or deflated bag. In molding half of a 
plane fuselage, layers of veneer are 
“wrapped on” a convex mold with the 
heat reactive resin between each layer. 
To mold the layers into the shape of a 
fuselage, three methods (illustrated here) 
may be used: (1) An inflated bag may 
exert pressure on one side; this is one 
of the earliest applications of flexible bag 
molding. (2) The veneer-covered mold 
may be placed inside an open-mouthed 
bag, the bag deflated so that it adheres 
to the contours of the mold, and the whole 
placed inside an autoclave. (3) To lay 
the veneer strips on a concave thin mold 
supported by cross frames and drape a 
rubber bag in the mold. When inflated, 
the rubber adheres tightly to the mold. 
In the third method note that the mold is 
concave rather than convex, thus giving 
the outer or convex side of the cured 
plywood a smooth streamlined surface— 
a distinct advantage in aircraft. Also, in 
this third method, the heat of the auto- 
clave fluid medium is applied to both 
sides of the plywood, through the rubber 


and through the thin metal, permitting 
shorter curing cycles for the adhesive. 
This is because there is not only a double 
application of heat, but also no heavy 
thick mold to retard the rapid penetra- 
tion of heat into plywood. 

In addition to these basic methods, 
there are several important supplemen- 
tary processes. One of the simplest ap- 
plications of fluid pressure uses a tube 
or a section of inflatable hose as the flex- 
ible bag. The layers of veneer are forced 
against the wood mold by inflating the 
hose. This plywood angle clip is one of 
many types used for stiffeners, attach- 
ments, seat anchors and the like in many 
types of plywood planes and gliders. 

Most molds used in the flexible bag 
process are of wood, plywood, or sheet 
metal, although some have been made of 
cast metal, plastics, and concrete. The 
solid wood mold is relatively inexpensive, 
but bulky, and can easily be altered to 
accommodate changes in design. Ply- 

(Continued on page 174) 


Using what is known as the Vidal process, a whole side of the fuselage is pressure molded in a rubber bag. 
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AIRCRAFT 
ELECTRICITY 


By Lieut. Col. T. B. HOLLIDAY 


_An introduction to a subject which is invading every phase of aircraft 


production. First in a series covering ignition, power sources and accessories. 


familiar with tie electrical equipment 

in his car. There is a generator which 
is driven by the engine, and there is a 
storage battery which supplies power to 
in electric starter. The combination of 
generator and storage battery supply 
power for operation of lights, radio, heat- 
er, instruments, windshield wiper and 
other items. 

Aircraft equipment is little different. 
The generator is mounted on and driven 
by the engine. It is a larger generator 
than in your car and it is not belt driven 
but that is the only difference. The bat- 
tery may be 12 or 24 volt instead of six 
volt but it serves the same purposes. The 
remainder of the equipment serves a far 
wider variety of uses, but these are only 
in proportion to the greater range of use- 
fulness of the airplane. 

The electrical system has many advan- 
tages which account for and justify the 
wide application of electrical equipment 


F amitiar who drives an automobile is 


Fig. |. Growth of aircraft electrical loads. 


in aircraft. It is light in weight, and this 
characteristic is being steadily improved. 
This factor is foremost in the designer’s 
mind because it determines the perform- 
ance, efficiency and profit of his design. A 
pound of weight saved could be worth a 
hundred dollars per year to an airline op- 
erator. Paraphrasing Benjamin Franklin 
—‘“A pound saved is a hundred dollars 
earned.” 

The electrical system is reliable and re- 
quires little maintenance. Again, using 
the automobile as an example, the aver- 
age driver seldom does more than check 
the battery electrolyte and replace burned 
out lamps. The aircraft system is more 
complicated and requires more mainte- 
nance but the analogy is surprisingly 
true. 

Electrical equipment is cheap. This is 
not important in the present era of cus- 
tom built private planes, luxurious trans- 
ports and military planes. But when the 
industry starts to compete for John Q. 
Public’s dollar in the 
lightplane market, the 





importance of cost 
will be first in consid- 





eration. The low cost 
' of electrical e quip - 
H ment is due to the 
fact that accurate 
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! work is not required. 
There are no rubbing 
surfaces in a genera- 





’ tor, motor, solenoid or 
! battery. There is no 
‘ need for producing 
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parts which have a 
' superfine finish, or 
| which have tolerances 

of fractions of thou- 
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sandths of an inch. 
Further, there are 
many sources for 
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manufacturing elec- 
trical machines. Com- 
petition always pro- 




















duces the best for the 
least. 

Many people think 
that electricity is a 
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- ” mystery. It is not. A 


familiar analogy is 
the hydraulic system, 
as this provides a vis- 








ual reference to which the invisible elec- 
trical power can be tied. The generator 
is the pump which supplies pressure. This 
pressure is measured in volts. The wir- 
ing which connects the generator to the 
battery and motor takes the place of the 
piping in the hydraulic system. When the 
circuit is closed at a control switch the 
voltage pressure causes current to flow in 
the wire. The current is measured in 
amperes and is similar to the flow of 
water in the pipe. As the current flows 
through the motor it does work. The bat- 
tery is like a reservoir or standpipe. It 
levels out surges in the line and supplies 
pressure when the generator is not work- 
ing. The frictional loss in piping is simi- 
lar to the resistance in wiring. This re- 
sistance, it is noted, is always measured 
in obms and causes a loss in pressure or 
voltage. 

A famous movie cartoonist has drama- 
tized these terms very effectively. Ampere 
is a lazy lout who lives in a copper wire. 
Volt is a husky he-man type as he 
emerges from the generator. Volt picks 
up Ampere and hustles him through the 
wire. In his travels he is continually 
set upon by a band of ragamuffins who 
represent Ohms of resistance. These at- 
tacks whittle down the size of Volt. As 
he comes staggering down the return 
stretch to the back door of the genera- 
tor, he can hardly carry Ampere who is 
the same size at the finish as at the start. 
Just as Volt delivers Ampere to the back- 
door of the generator he disappears alto- 
gether. He has given his all to get Am- 
pere around the circuit. 

Probably, the first electrical load used 
in an airplane was ignition. Strangely, 
this is the only load which is seldom sup- 
plied by the electrical system in the mod- 
ern airplane. 

The second load satisfied a time require- 
ment for the airplane. That was lighting 
and it permitted the use of the airplane 
during the hours of darkness. As early 
as 1923 the foundation of aircraft, air- 
drome and airway lighting was being laid 
by Lt. Donald L. Bruner of the Army Air 
Corps from McCook Field, Dayton, whose 
efforts earned him recognition as the 
Dean of Aircraft Electrical Engineering 
and the Distinguished Flying Cross. Only 
four other engineers: J. W. Allen, Navy 
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Bureau of Aeronautics; H. L. Carpenter, 
J. H. Herr and E. R. Gieseman, Materiel 
Command, have been working with air- 
craft electricity for a comparable time. 

Another electrical load was radio, and 
it also gave the airplane greater fr <dom 
of action. Radio is the most usefu' of the 
accessories and its contributions =e not 
ended by any means. Progress which has 
been made during the current war will be 
applied to make commercial traffic still 
safer. 

These opened the floodgates for electri- 
cal gadgets which now number more than 
150 without counting the numerous vari- 
ations in size or rating of any one. These 
may be classified into broad groups as fol- 
lows: 

(a) lighting; (b) radio; (c) personnel 
comfort, heating, cooking, etc.; (d) instru- 
ment—remote, gyroscopic, temperature, 
etc.; (e) engine control—starter, cowl flap 
mechanisms, etc.; (f) aerodynamic—re- 
traction of landing gear and flaps; (g) ar- 
mament; (h) remote control—trim tabs, 
radio tuning, automatic pilot, de-icing 
equipment, etc. 

The magnitude of these loads, and their 
growth through the years is shown by 
Figure 1. In this chart, the largest elec- 
trical load in use in any given year is 
plotted. It is to be expected that this load 
chart would increase as the size of air- 
planes increased. Actually it increases 
much faster, which indicates that the use- 
fulness of electrical apparatus is being 
recognized. It remains for the electrical 
engineer to continue to deserve this pa- 
tronage. 

In practically every case the aircraft 
electrical system is a direct current sys- 
tem. And the system follows a funda- 
mental pattern regardless of the voltage. 
A single engine system is shown by Fig- 
ure 2. 

A generator is located on the engine. 
It is controlled by a voltage regulator and 
by a reverse current relay. The former 
holds the voltage at a constant value at 
any speed above a minimum and at any 
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Fig. 2. 


load within the ability of the generator. 
The relay refuses to allow power to flow 
from the generator until the proper volt- 
age is reached and it automatically opens 
the circuit if the engine and generator 
are shut down. The relay will usually be 
located at the engine nacelle firewall. 

The most important use for the battery 
is that of supplying power to the engine 
starter. It is located close to the starter 
both physically and electrically. A re- 
motely controlled switch closes the starter 
circuit. 

The pilot’s switch panel is connected to 
both the battery and the generator. This 
permits operation of any of the loads 


Single-engine aircraft electrical system. 


either on the ground or in flight. The 
circuits to the individual loads are closed 
with switches or circuit breakers which 
are located as close as possible to the 
positive bus. In an all-meta! airplane, the 
structure is used to carry the return 
current back to the generator or battery. 
For that reason, the return circuits have 
been shown as connected to ground in 
Figures 2 and 3. 

A four-engine arrangement is shown in 
Figure 3. With respect to the engines, 
the arrangements are duplications of the 
single engine layout. The point which 
serves as a junction between the gener- 

(Continued on"page 176) 








































Fig. 3. Four-engine aircraft electrical arrangement. Fig. 4. Line voltage loss in the electrical system. 
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For Nearly 
100 Years 





Grand Kapids Craftsmen have 


won world fame for their fine 
furniture. Ohey are the greatesi | 
reservoir of skilled woodworking 
production in America; whose 
experience and facilities are now 


concentrating on aircraft. 





* 4 a | 
3,000,000 feet of productive floor sp 
hundreds of fast, mod woodworking 
machines; thousands of skilled craftsmen; th | . 
faciliti nd resour f 15 plants Pp 


3 es a xpe- 
rienced engineering and research —all are 
behind the capacity of GRAND RAPIDS 
INDUSTRIES to quickly produce in volume 
for AIRCRAFT or other war production in 
wood — solid or laminated. 
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The Multichek performs 15 checking operations simultaneously. 
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This machine accurately checks ball bearings. 


INSTRUMENTS 


FOR INSPECTION 


NE of the unusual devices which is 

doing an important job in checking 

airplane engine parts and other vital 
materials is the “Multichek” developed by 
The Sheffield Corporation. It is a combi- 
nation of electric gaging heads for the 
rapid inspection of numerous critical di- 
mensions and is used by many concerns 
in the aircraft industry. 

An interesting example of how the 
“Multichek” is used may be found in the 
unit for inspecting three lengths and 
twelve outside diameters of an aircraft 
engine cylinder barrel. Both maximum 
and minimum tolerance limits of the fif- 
teen dimensions are checked simul- 
taneously in one quick operation, and the 
results show on an electric light panel. 
The operator has only to watch the mas- 
ter light, and if it shows all clear every 
dimension is within its tolerance limit 

Should the master light indicate other- 
wise, the trouble spot can be easily de- 
termined by looking at the panel where 
each of the fifteen dimensions has 
dividual light. If the light shows red it 


an in- 


indicates that the dimension represented 
is under minimum tolerance; while green 
means it is over maximum, and amber 


shows it is within tolerance. Anyone who 
is familiar : 
traffic signals can quickly learn to use 
this gage, for the much the 


same. 


with the system of highway 


principle is 


By LOUIS POLK 








and Gen. of The 


Mgr. 
Sheffield Corp., Louis Polk is a 
leader in the machine tool and 


Pres. 


precision instrument industry. 











New electronic devices 
simplify precision inspection 
of vital aircraft parts. 


number of electric gaging heads 
Multichek” is limited only by 
the number of critical dimensions to be 
checked. In each head is incorporated the 
well-known frictionless reed mechanism 
which is the simplest mechanical device 
yet evolved for the magnification of very 
small movements or distances 


The 


used on a 


INTERNAL-EXTERNAL INSTRUMENT 

An entirely new kind of precision de- 
vice is represented by the universal in- 
ternal-external measuring instrument 
with an electric gaging head. As its name 
implies, it is used for the precision meas- 
uring of both internal and external di- 
mensions which must be held to very 
close tolerances, 

As an internal dimension comparator, it 
can be used advantageously by inspectors 
for checking master and working ring 
gages, for setting snap and length gages, 
and for other similar high precision work 
It will check diameters or other internal 
dimensions from 34” to 12”. It will ex- 
plore a hole to a depth of 3”. An open 
hole may be checked to a depth of 3” 
from one side, the piece turned over, and 
an additional check of 3” made from the 
other side, giving a total check of 6” 
Taper, bell-mouth and out-of-round con- 
ditions can be discovered and measured. 

When used as an external comparator 
it will check round, straight and tapers 
within a maximum dimension of 12”. 
This is one of the few instruments on 
which the small diameter of a taper can 
be easily and precisely checked. 

The electric gaging head, known as the 
Electrigage, provides a new and different 
type of electrical magnification, 2500 to 1. 
This device was developed through the 
collaboration of Sheffield and Westing- 
house research engineers, and provities 
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CHAMPION 
SPARK PLUGS 


are rapidly gaining favor in all branches of aviation due to 
certain inherent superiorities in performance and dependability, 
directly traceable to their specially developed ceramic insulation. 














C26— Unshielded 


INDUSTRIAL 


Champion Ceramic Aircraft Spark Plugs, like 
all Champions, have a reputation for making 
every engine a better performing engine. 

For the most advanced, high output, turbo super- 
charged, high altitude engines or low output 
engines for “grasshoppers” Champion Spark 
Plugs are available in types and sizes specially 
qualified to give maximum performance and 
dependability. 

The same special ceramic insulation is used in 
all Champion aircraft spark plugs. It has the 
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following exclusive characteristics in service and 
largely accounts for their superior performance. 
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. Immunity from heat and chemical reactions. 


Freedom from fuel, of‘ or moisture absorption 
which causes “shorts.” 


. Inherently high heat conductivity with consequent 


wider range between pre-ignition and fouling. 


. Absolute uniformity of material. 
. Homogeneous structure eliminates air spaces 


which cause current leakage. 


. Easily cleaned and serviced—no specialized equip 


ment or factory returns necessary, 


. Scientifically controlled manufacture. 


BUY WAR BONDS AND STAMPS 
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The Precisionaire gage checks internal diameters. 


many improvements and advantages in 
stability of magnification, positive action 
of the indicator and the ability to repeat 
readings accurately. 

The scale of the Electrigage has a range 
of .0012” and is graduated in 50-millionths 
of an inch (.000050”). These graduations 
are spaced far enough apart so that inter- 
polated readings of approximately 
.0000125 are possible. 


PRECISIONAIRE 

A new Sheffield gage called the “Pre- 
cisionaire” using the flow of air at con- 
stant pressure rather than varying air 
pressure as a gaging medium has revolu- 
tionized the accurate gaging of aircraft 
internal bearings, rifle barrels or larger 
guns, as well as other internal and ex- 
ternal dimensions. It is so easy to oper- 
ate that an unskilled employee can learn 
to use it in a few minutes. The “Pre- 
cisionaire” is extremely flexible and is 
solving many troublesome gaging prob- 
lems. One model permits the spindle to 


Threaded parts are checked with thread 
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be taken to the work, while another en- 
ables the small or easily handled parts to 
be presented to the gage. 

Visual gages have been developed that 
will measure or show an error of less 
than one-millionth of an inch. In con- 
trast, a human hair is approximately four- 
thousandths of an inch. It is so sensitive 
it will measure the expansion of a piece 
of steel that is warmed by a momentary 
contact with a human hand, or that of an 
electric light bulb when the current is 
turned off and on. 


THREAD ROLL SNAP GAGE 

Among the many gages and precision 
instruments used in aircraft inspection, 
the comparatively inexpensive thread roll 
snap gage is in great demand. It com- 
bines “Go” and “No Go” limits for rapidly 
checking studs and various critical 
threaded male parts in one operation. It 
assures uniform interchangeability within 
prescribed limits of work passed. Spe- 
cific inaccuracies are revealed so that 


roll snap gages. 
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This instrument measures internal and external dimensions. 


steps can be taken while in production 
to correct any tool or machine that may 
be at fault. 


INSPECTING BALL BEARINGS 

A new type machine for precision 
checking and sorting ball bearings from 
1,” to 114g” in diameter many times faster 
and much more accurately than was pos- 
sible with methods formerly used was 
designed and has broken an important 
bottleneck that seriously retarded the fiow 
of many urgently needed war products. 

Balls are placed in the hopper of this 
machine and a walking beam or arm in- 
troduces them to an opening with exactly 
parallel sides. If the balls are of the same 
size as the opening, or smaller, they fall 
through and are retained in a compart- 
ment below. This first step eliminates all 
undersize balls. The remaining balls re- 
main on top of the opening and the walk- 
ing beam carries them on to the next 
stage where the aperture is slightly larger. 

(Continued on page .170) 


Visual gages show an error of I-millionth of an inch. 
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$58.25. 


shelves. 


overall. 





all 


Lyon Bar Rack—No, 
28-136. Each section 36" 
wide, 31-1/2" 
79-5/16" high. First “and 
additional section as shown. 


Lyon Sloping Front Tool 
Storage Unit—No. 10-1. 
Has 88 openings on eight 


17-1/2" deep, 37-5/8" high 
$24.25. 





deep, 





34-1/2"" wide, 


Lyon Shoprobes. Saie, 
convenient mobile stor- 
age forworkers clothing. 
Takes up less floor space 
per person than the area 
covered by a man’s hat. 
Especially suited to in- 
dustries where person- 


nel fluctuates and com- 
pact, low cost clothes 
storage is a prime re- 


quirement. 


Drawer. 
$12.00. 
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Lyon 


With Half Depth Shelf, Back Stop 
and Two End Stops. 60" long, 28" 
deep, $17.55. Drawer 12” wide, 
16" deep, 4" high, $2.95 extra. 


Lyon “L” Materials 
Handling Container 
—No. 410F16. 11 x 
22” x 6’—16 gauge 
steel. $0.95. 





Lyon Portable Tool Stand= 
2970-22. With Top, Two 
Shelves, Casters and 480-14 
24" =x 24"x 37-1/8". 


Lyon Adjustable Wood Shelvi 
Open and closed types. Shel 
justable every 3” vertically a 
zontally by hand. Complete as: 
requires only one tool—a screw 
Quickly set up by inexperien 





Lockers. Single Tier and Double 
Tier Models in section 2 and 4 lock- 
ers wide. 


LYON 
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Work Bench—No. 5100. 


vin 
nd bori- 
sembly 
driver! 
ced help. 
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Lyon Bench 
Llegs— 
No. 2401-11. 
28” x 32-1/4”". 
$2.95. 





Lyon “0” Materials 
Handling Container 
— No. 425F 11. 
11-13/16" x 22” x 
7-5/8"—18gauge steel 
(with runners). $1.75. 


44S5Fii. 10"x 
—16 gauge steel. $1.55. 





ay 


Lyon “RB” Materials 
Handling Contain 


er—N 
20" =x 6” 





We 


Lyon “H” Materials 
Handling Container 
—No. 421F14. 12" x 
18” x 6"—18 gauge 
steel. $1.60. 


»» Quick ANSWERS 


TO 


YOUR WARTIME 


Production and Storage 
PROBLEMS.... 


The LYON 


a 


save floor space, reduc 
hazards protect teols ar 
Tel belo felt Tele 
are available for industria] 
ver 


tory priority. 


. Equi; ment, il 
where say it’s 


convenient equipment availab] 
. : i e 
and mail coupon f 


Lyon Storage Cabi- 
nets. Attractive in de- 
sign. Sturdy in con- 
struction. Equipped 
with four full-width 
shelves adjustable on 
6" centers. Immediate 
delivery. 














wien PRODUCTS, INCORPORATED 
General Offices: 1268 Madison Ave., Aurora, Illinois 





Branches and Distributors in All Principal Cities 


one faster and better 






save labor 
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‘ ion Units : 
Sted ebovs uate illustrated and 
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1 parts against break 
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We can give war plants PR 
on all the LYON 


action ! 


~ OMPT DELIVERY 
-ngineered Wood Storage 


every 


strongest, r 
jest, most practical and 





Lyon Wardrobe 
Cabinets. 
Equipped with full- 
width shelf for hat 
storage and full- 
width coat rod. 
Also combination 
type with full- 
width top shelf, 
coat rod and space 
for coats, and four 
half-width shelves 
for storage. Imme- 
diate delivery on 

both types. 


LYON METAL PRODUCTS, INCORPO 
1268 Madison Avenue, Aurora, a 


today 
catal 
r catalog and prices 


Che 
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Name of Individual 
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made in the use of plastic-bonded veneers. 


BUILDING THE “GUNNER” 


structures is not new, the process used 

at the Fairchild Burlington plant of- 
fers certain departures from those pre- 
viously used. The chief difference lies in 
the fact that Duramold pieces are molded 
by fluid pressure instead of the mechanic 
pressure secured by clamps and similar 
devices, and it is possible to mold wood 
veneers into any desired compound cur- 
vatures which, of course, are necessary in 
aircraft construction. 

In this operation, wood veneers are 
glued together to make larger pieces 
(sometimes as large as 8 to 10 feet), and 
these pieces are laid in the molds and 


Weresc building plywoods into durable 


A completed "Gunner" is towed across a highway 
on its way from the factory to the plant's airport. 


temporarily stapled into place. 

Staples are removed before another 
layer is put down. A synthetic resin, in 
sheet form, is inserted between each 
layer The resin, once it is set, is in- 
solt and inert and cannot change its 
cher: cal form. Once assembly is com- 
pleted, a rubber blanket covers the piece 
to be molded and a vacuum is created 
beneath the blanket, causing it to fit 
tightly over the material. The mold is 
then put in a large pressure cylinder and 
subjected to steam or air pressure. Pres- 
sure is transmitted to the material 
through the rubber blanket, thus assur- 
ing a uniformity not gained by the tra- 


ditional method of using clamps. 

After “cooking,” the molded piece is 
immediately ready for finishing and han- 
dling. Duramolded plywood is easily 
worked, but it is stronger than metal of 
the same weight and is rendered fireproof. 

Fabrication of this material for aircraft 
manufacture requires some conditions not 
encountered in more conventional wood- 
working operations. The plywood used is 
of the highest grade, with certain defects 
ruled out. All the wood used must main- 
tain a moisture content of from 8 to 12 
per cent throughout—the estimated con- 
dition under which the plywood, fabri- 
cated into aircraft, must perform. END 


A quarter section of the "Gunner" is ready to be 
placed into the pressure cylinder to be molded. 
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What is happening at Northrop today 
will help bring Victory sooner 


2TW 74Y BAcK IN 1930...there was an airplane 

W called the Northrop “Alpha”. . . the first 
all-metal stressed-skin monoplane to embody the 
multicellular wing structure. 

The “Alpha” is important to America. It 
ushered in the era of the modern low wing 
all-metal monoplane. 

Thereafter, the Northrop group created the 
Northrop “Gamma”— first airplane with the 
now-familiar split trailing edge landing flaps. 
Faster, even more aerodynamically “clean” than 
the “Alpha”, the Northrop “Gamma” set trans- 
continental air-mail records. With military mod- 
ification, the“Gamma” became the world’s first 
airplane to be used as an attack bomber. 

This same Northrop group then built the 
Northrop 3A — pioneer pursuit plane flying 
over 300 miles per hour. 

Later, the group designed and built the N3-PB 
patrol bomber—still the swiftest military sea- 
plane fighting on any front. 





Such are some oi the past achievements of 
the Northrop group—and that same group of 
Northrop talents is hard at work for America 
today. What is happening at Northrop cannot be 
fully discussed right now . . . but you may be 
confident of this: 

Northrop aerodynamicists, production en- 
gineers and airplane-building craftsmen are 
turning out in production quantities new 
Northrop warplanes to carry on the tradition. 





What can one individual do? Warplanes hatch from 
War Bonds. Buy more War Bonds every payday! 





SEcT 





Nine years:ago... 





In 1934, the Northrop group de- 
signed and built the Northrop 
3A, pioneer of fighters flying 
over 300 miles an hour. To this 
low wing pursuit with its clean 
lines, retractable landing gear, 
and split trailing edge landing 
flaps may be traced the ances- 
try of many of today’s fighters. 
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HAWTHORNE, CALIFORNIA 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, 


NORTHROP Aircratt, Inc. 


NORTHROP FIELD, 


INC. 
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FLEXIBLE FASTENER 


HERE has been added to the list of vi- 

bration absorbers a new device to pro- 
long tubing life. 

The device, known as the Packless 
Flexible Fastener, has the combined func- 
tions of a supporting strap and a vibration 
absorber for stationary or movable tub- 
ing. It was originated by the engineers of 





Flexible fastener prolongs tubing life. 


Packless Metal Products Corp., New 
Rochelle, N. Y., and was developed at the 
request of aircraft builders who desired 
a simplified and improved hose strap that 
would eliminate the whip of hose in air- 
plane engines. 

It consists of a sensitive spring, cone- 
spiraled and terminating in a clip which 
snaps on to the tube or similar unit to be 
fastened—the right size fastener being 
chosen to fit the O.D. of the unit. The 
fastener is affixed to a supporting surface 
by means of standard or wood screw fit- 
ted through the cone. Inasmuch as it 
flexes in all directions, the fastener can 
be installed in either lateral or vertical 
position. 


TUBING CUT-OFF TOOL 


SPECIAL tool using razor blades which 
was devised by H. E. Tibbetts, a Gen- 
eral Electric foreman, reduces the cost 
and speeds the operation of cutting card- 
board insulation tubing to size for air- 
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CUT OFF TOOL 














Device designed by G.E. foreman. 





craft motors. 

Short lengths of small diameter tubing 
must be cut into two pieces for the mo- 
tors, and as previously done by hand the 
operation was a slow one. In Tibbets’ 
method, the tubing is chucked in a collet 
with a back-stop on a small bench lathe. 
The stop on the tool is brought up against 
the face of the tube. Then by bringing 
the cutting edges of the two razors against 
the tube’s outside diameter, it is easily 
and quickly cut into two pieces of correct 
size. 

The razor blade nearest the stop cuts 
a small section off the end of the tubing. 
It is set ahead of the other blade so that 
its operation will be completed before the 
tube is weakened by the second cut. The 
second blade cuts the remaining piece in 
two. 


NEW AIRCRAFT 
MOUNTING 


NEW aircraft mounting designed to 

protect sensitive radio equipment from 
vibration was announced by the U. S. 
Rubber Co. 

One of the features claimed for the new 
mounting is its ability to absorb vibration 
occurring in any of three directions, an 
important feature when used to mount 
receivers, transmitters and_ electronic 
equipment. 


SYNTHETIC RUBBER 
PUTTY 


LASTIKON putty, manufactured by 

The B. F. Goodrich Co. and used for 
glazing and sealing purposes, is now made 
of synthetic rubber, the company an- 
nounces. At present, it is employed 
chiefly for sealing metal joints in combat 
equipment. 


‘2. LATHE 


HOP superi. 


today’s dem: 


adents striving to meet 

for faster, more pre- 
cise production . decreased manpower 
are finding the « Logan No. 820 Quick 
Change Gear Lathe a practical and inex- 
pensive solution to one of their most seri- 
ous problems. The new lathes, built by 
the Logan Engineering Co., Chicago, is 
proving of special value where frequent 
changes in operating feeds must be made. 

Among its many features is the gear 
box, so simple and foolproof in operation 
that even inexperienced workers quickly 
learn its operation. The box provides 48 
threads and feeds in either direction to 
the carriage of the lathe. By simple ad- 
justment of its two levers, screw threads 
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from 8 to 224 per inch are quickly avail- 
able and by changing the 24 tooth stud 
gear for the 48 tooth stud gear furnished 
with the lathe, additional threads from 4 
to 7 per inch are available. Similarly, 


longitudinal power feeds from .0015” to 
.1000” per revolution on the spindle may 
be obtained. Power cross feeds are .25 
times the longitudinal feeds. The entire 





Quick change gear lathe. 


assembly is sturdy and accurate with pre- 
cision cut steel gears and self-lubrication 
bearings. The index plate which guides 
the operator in gear changing is very 
legibly marked. 


AIR-LUBE LUBRICATORS 


N automatic lubricator for feeding a 
regulated oil mist into air tools which 
eliminates the need for frequent daily oil- 
ing, prevents “freezing” and will save 





Lubricator speeds air tool operation. 


valuable air-driven equipment, is now be- 
ing manufactured by Filters, Inc., Glen- 
dale, Calif. 

Exceptionally light in weight, Air-Lube 
Lubricator is reeommended for use in the 
air hose from one to six feet from the 
tool, or may be used in air pipes for 
larger air driven stationary or semi-port- 
able tools. It is also adaptable for air pas- 
sages in a machine. 

(Continued on page 170) 
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* The higher—the fewer. And it takes 
very special equipment to be sure you 
can get on top—first. 






Doie Aircraft Valves and Fittings are 
precision manufactured and rigidly in- 
spected. Today they are helping U. S. 
planes fly higher and faster and do a 
better fighting job. 


Tomorrow Dole engineers and produc- 
tion men will offer all this knowledge 


pe ee ee ee Te and experience, plus modern facilities, 
Aeronautical Standards 


to help you solve your peace-time prob- 

lems in aircraft and kindred industries. 

THE DOLE VALVE COMPANY 
Established 1906 


1901-1941 Carroll Avenue, Chicago 12, Illinois 
LOS ANGELES DETROIT PHILADELPHIA 


 / 


AIRCRAFT VALVES AND FITTINGS 
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No, these are not Russian or Polish 
war orphans. They are right here 
at home. Their father, who 
was an automobile mechanic, 

is in Europe now, repairing 


Amerchant seaman has been 
dragged back to life from se 
anoceanofflamingoil.He / y 













y American tanks. Their has lost all of the little pos- 
mother is in a war plant. sessions that sailed with 
Every night they sit here and him. He is given warmth 
wait her homecoming — and and comforts and strength 
dinner. Your dollars can sup- to fulfill his desire to 
port playgrounds, equip- “ship” again by your 


ment and care for them dollars. Would you 
through one of your local rather have bought a 
welfare agencies. Would new radio? 
you rather have a new 
evening gowar Let your heart 
decide . 


Let your heart 


decide ac! 



























Let your 
heart decide 


DOLLARS can be cold and selfish things. Or they 
can be generous, compassionate and merciful. 
Turn over the spending of some of your dollars to 
your heart. It will want to give twice what your 
logical mind intended to give, because your heart 
understands the mercy, the relief and the pleasure 
that these dollars bring. 

Let your heart decide. 











Remember this soldier? You saw him on the USO 
posters last year. His smile comes straight from 
a USO clubhouse. One of the finest things 
civilians have done in this war is in build- 
ing and supporting the USO. Boys come 
into the army from farms and cities—a 











This Chinese baby didn’t have much, but yester- little lonely—a little homesick. The USO 
day it did have a straw shelter, a crude cradle provides friendship, entertainment 
and two parents to care for it. A screaming Japa- and hominess. Some of your dol- 
nese bomb destroyed them all. Your dollars can lars are spent through the USO. 
bring this baby back to a useful life in the new Would you rather have bought yourself 
China to come. Would you rather have a a few theatre tickets? 


new chair in the living room? 


Let your heart 


Let your heart decide dicks 


UsO 
United Seamen's Service 
War Prisoners Aid 
Belgian War Relief Society 
"9 j British War Relief Society 
Gi VE ONC Y, French Relief Fund 


Friends of Luxermbourg 


Greek War Relief Association 
for ALL these Tk oe 


Z 


Polish War Relief 

Queen Wilhelmina Fund 

Russian War Relief 

United China Relief 

United Czechoslovak Relief 

United Yugoslav Relief Fund 

Refugee Relief Trustees 

United States Committee for the 
Care of European Children 





SPACE 


National War Fund 


Give through your United Community Campaign 
ee ee 
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There's a real feeling of confidence when your 
heels engage the pedals of the newly-developed 
Scott Brake Pressure Units. You know you come 
to a smooth, safe stop when and where you 
want to. That’s because these new hydraulic 
pressure cylinders are positive in action—abso- 
lutely fluid-tight—assuring top efficiency from 
the brake system. Designed for use on light air- 
croft using the expander tube brakes, these 
units may be adapted to other braking systems. 
Readily installed, and located with pedals in 
conventional relationship to the rudder pedal. 
Scott B-711 Brake Pressure Units are simple in 
design, durably constructed, light in weight 
(only 21 ounces). Each unit is exactingly tested 
to assure dependable, long-term performance. 
Economically priced. Write for illustrated folder. 


AVIATION 324 
Lancastea.** L, _U. 5. A. 
DESIGNERS AND MANUFACTURERS 
OF SPECIAL EQUI ENT FOR THE AIRCRAFT INDUSTRY 


SUPPLIERS TO THE U. S. ARMY AND NAVY AIR, 
FORCES AND LEADING AIRCRAFT MANUFACTURERS 
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ORGANIZATION OF 
‘ITS KIND...” | 






* * * 


The basis of this unsolicited tribute to AOPA has strong support, A. HOWARD HASBROOK 


a sturdy foundation! Witness AOPA’s dauntless pre-war leadership 
in “making non-scheduled flying more useful, less expensive, safer A Oo PA P| L O T N oO. 3 5 21 
and more fun” . . . the vital work it has done since Pearl Harbor in 
coordinating civilian aviation with the war effort... the many 
valuable services and benefits AOPA automatically renders. . . 


















Its aggressive action today against unnecessary “legalistic” pilot 1:4 
regulations . . . Add to this the assistance that the Washington Zz _s : <{}y —_—WN 
Service Office is giving individual member-pilots with their per- 
plexing wartime flying problems, and you have the answer to why AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
an AOPA membership pays dividends! Yes, each year AOPA can pr peng Office, Dept F1243 
save you several times the amount of the small membership fee. Washington, 1, D.C. 
If you have soloed, you are eligible to wear the distinctive wings Please send me full particulars én how | can pariicipete 
ae 5 2 in AOPA's important wartime activities and help build a 
of AOPA. Send for free descriptive bulletin today. Write, or use the sound foundation for private flying's glorious future. 
convenient coupon. 
NAME eeeeee ee ee eeeeeer eee eeewr eee eeeeeeeeeee eeeeeee 
(Please Print) 
ADDRESS. oc ccccccccccccecccocecocvessoo‘eesoes eee 
AIRCR rs NR icitidestscdanensdnenneniendans _ 
& T PILOT LICENSE NUMBER... cccccccccccccccccccccs ecece 
y ; OWN ERS ny ) PILOTS (Sent only to aircraft owners or nen-scheduled pilots whe have soloed.) 
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4 WASHINGTON SERVICE 
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Superhuman “Lungs” 
for Stratospheric Flight .. . 


To men flying at high altitudes, oxygen means life. 
As a consequence, oxygen regulators must be com- 
pletely dependable ...and responsive under all con- 
ditions of operation. Every step in the manufacture 
and testing of Pioneer* Demand Oxygen Regulators 
accordingly reflects the ultimate in precision and 
exactitude. For example: Inside the “cold box," which 
reproduces the stratospheric temperature of —67°F, 
the functioning of this vital device is scrupulously 
checked under a wide range of operational condi- 
tions. This test is typical. Equally rigid control 
through every phase of production assures the su- 
perior quality and performance of Pioneer Instru- 


ments. Eclipse-Pioneer Division, Teterboro, N. J. 


THE PIONEER 
DEMAND OXYGEN REGULATOR 
automatically mixes and supplies cir 
and oxygen in the varying percent- 
ages required for different altitudes 

. including the undiluted element 
at altitudes requiring pure oxygen. 
An extremely important member of 
“The Invisible Crew”... now speed- 
ing to world battle fronts from the 
more than thirty Bendix plants. 


@ TRADE MARK OF BENDIX AVIATION CORPORATION Kun. 





Dece 
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| 1 “A prepare you ror © 
PERMANENT LEADERSHIP IN AVIATION 









HE HORIZONS OF AVIATION ARE UN- * PREPARE for your proper place in Aviation—con- 
LIMITED—its future is more vital than its past... tribute to the war effort NOW—assure yourself a 
UNITED NATIONS STRATEGISTS tell us the war permanent and lucrative position after the war. 
still has a long way to go... tremendous production is PITMAN BOOKS are used by experts as well as be- 
still required—as long as the war lasts aircraft manufac- : = : : 
‘ ; ginners—by executives, designers, engineers, me- 
turers will want more and more skilled manpower. : : A , 
; c f i chanics and students—written by recognized authori- 
BUT—THE WAR WILL BE OVER some day . . . and ties—recommended by leading aircraft manufacturers 
then Commercial Aviation will really come into its —applauded by the American and British Army Air 
own—as a great constructive force in domestic and » ‘pee : 
international transport and rehabilitation... “no place Forces—I ITMAN BOOKS lead all other — hnical 
on earth more than sixty hours from your local air- literature in helping to train the brains of American 
port!” Aviation! 
1. Aircraft Sheet Metal Work 20. Photogrammetry 38. Handbook of Aeronautics 
By H. E. Boggess By Col. B. B. Talley a. Volume I ‘ Price $10.00 
128 pp.. illus. Published 1941 Price $1.00 620 pp., 300 illus., Published 1938. Price $10.00 b. Volume II ‘ Price $7 50 
2. Preliminary Airplane Design 21. Outline of Air Transport Practice 6. Vorume Hit... Price $6.00 
By Capt. R. C. Wilson By A. E. Blomquist 39. Complete Air Navigation 
80 pp., Published 1941 Price $1.00 412 pp., illes., Published 1941 Price $4.58 By D.C. T. Bennett 
3. Aircraft Blueprint Reading 22. Aircraft Mechanic's Pocket Manual 398 pp., illus., Published 1942... .. Price $5.00 
By H. V. Almen and R. K. Mead By J. A. Ashkoutt e \- 
127 pp., Revised 1942 Price $1.00 176 pp., illus ’ Revised 1942 Price $1.58 = — to Asveneuties Sag 
4. Practical Mathematics of Aviation 23. Machine Tools in Aircraft a. Ve —— I —Mechaniesof Flicht Price $2.75 
By A. E. Downer By R. R. Nolan a. Volume Mechanics of Flight Price $2. 
4 Revised 1942 Price $1.00 166 lus Publi P : - b. Volume II —Structures ....Price $2.25 
5. Al ety sec 1 EE Ear . 24 Als pp 3. a par hte ... Price $1.50 e. Volume II1I—Materials. . . Price $3.00 
. Aircraft Inspection Methods . Aircra re Ma 
By N.C prime + orn By C. Von pte ee 41. By ne Rvarate Design 
138 pp., illus., Published 1940 Price $1.25 164 pp., illus., Published 1941 Price $1.50 296 pp. illustrations, Glegrems, and 
6. Bomentary Rovedynemies 25. Analytical Design of High Speed In- tables : Price $4.50 
144 pp. illus. Published 1941... Price $1.50 yy ype Engines 42. yay Alrerate Stress Analysis 
7. ra Propeller 240 pp., illus., Published 1941 Price $3.58 168 pp., Published 1940... Price $2.58 
oy BMGT atest 1913 Price $1.58 26. pag ag to ay 43. Ry anepontation Navigation 
d onds V7] edpath and J. M. Coburn 
8. a ee ii 398 pp., illus., Revised 1942 Price $4.50 618 pp., illus., Published 1943... . Price $5.08 
512 pp., 700 illus., Published 1940.. Price $2.50 27. Sees Rivervale Construction 44. Outline of Weather Science 
J Langley By lt. C. W. Barber 
9. re 320 pp., illus., Revised 1941 .. Price $5.00 256 pp., illus., Published 1943 Price $2.58 
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THE TOUCH OF TOMORROW 


More Air Power for 


The Brazilian Air Force will soon get six-cylinder, 
inverted, in-line, air-cooled Ranger engines made in 
Brazil, under a contract recently signed by that good 
neighbor’s Government and the Fairchild Engine 
and Airplane Corporation. 

Brazil-made Rangers, to power its air force's 
primary trainer, the Fairchild PT-19, will enable 
Brazil to turn out better pilots than ever in an even 
shorter space of time. 

Ranger-powered PT-19’s, with “fighter” character- 
istics, are ideal for the strenuous course of acrobatics 
included, today, in practically all United Nations’ 
primary flight training. Unlike the trainers used in 
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another United Nation 


the last war, the PT-19 with its Ranger engine, can 
safely do every maneuver in the book: slow rolls, 
snap rolls, Immelmanns, loops, half rolls, inverted 
coordination exercises and turns, vertical reverse- 
ments, spins, and combinations of these. The result 
—better pilots trained faster. 

Brazil-built Rangers will also power Muniz M-9 
biplanes and 2-engine Grumman W idgeons currently 
seeing service in Brazilian coastal patrol, Amazon 
River patrol and mail delivery. Thus, to the Brazilian 
Air Arm is added that “touch of tomorrow in the 
planes of today,” which characterizes Fairchild planes 


and engines everywhere. 


BUY U.S. WAR BONDS AND STAMPS 


fond \\1\\\\\ 0) 


ENGINES 


Division of Fairchild Engine and Airplane Corporation - Farmingdale, Long Island 





NAMES 
the U.S 
must never 


forget! 


AERONCA 
AIR CRUISERS 
BEECH 


In AKRON, Ohio, is an out- Ta 
standing example of American 
stick-to-it-iveness. You owe it 
a big debt. Here’s why: 

Of course you know that 
Goodyear pioneered in lighter- 
than-air ships — building big 
dirigibles and blimps. But did 
you know that lighter-than-air 
went through a period when 
almost everyone foresook it— 
except Goodyear? That they 
persevered almost alone? The 
result was knowledge and 
equipment and skills kept 
alive, to build today’s blimp 
fleet that helped drive the U- 
boats from our coasts... 

And our country clipped an 0 
important dividend from this FAIRCHILD 
perseverance. A skill . . . for 
years ago, Goodyear demanded 
light metals for their great 
ships—helped lead the pioneer- 
ing that gave us today’s tons 
of light metal alloys for bomb- 
ers and fighters! 

So, thank Goodyear for the 
Navy blimps, the Corsair fighter 
planes and aircraft subassem- 
blies they’re building today. 
And don’t forget to thank 
them for gameness — keeping HOWARD 
important skills alive toward NTERSTATE 
the time of our nation’s dire 
need! id Gaal 


puspPERS MARTIN 


In Organization 
and in Products 


BELLANCA 
BOEING 
BOWLUS 
BREWSTER 
CESSNA 
COLGATE 
COMMONWEALTH 


CONSOLIDATED 
VULTEE 


CULVER 
CURTISS 
WRIGHT 


UGLAS 


FLEETWINGS 
FLETCHER 
FORD 
G&A AIRCRAFT 
GENERAL 
MOTORS 
WE GOODYEAR 
GRUMMAN 


McDONNELL 


NORTH 
AMERICAN 


wHales 





NORTHROP 
PIPER 
REPUBLIC 
THE CONTROL SURFACES on a 
lighter-than-air craft are huge; 
the steel control cord that 
swings them has a man’s size 
job to do. The kind of a job 
where you can count on Roeb- 
ling. John A. Roebling’s Sons 
Company, Aircord Division, 
Trenton, New Jersey. 
Branches and Ware- 
houses in Principal 

Cities. 


RYAN 
STEARMAN 
TAYLORCRAFT 
TMM, 
VEGA; 
CHANCE 
VOUGHT 


WACO 





In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 


ROEBLING 
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STRIAL AVIATION 


(Continued from page 162) 


A positive feeding action provides a 
regulated amount of oil but feeds oil only 
when the tool is operating. The oil res- 
ervoir holds enough for more than a week 
under normal usage A clear lucite win- 
dow shows when it needs re-filling. 


HOOK SCRAPER 


NEW hook scraper, with a safety hand 
protector-shield for burring sheet 





Safety device for burring sheet stock. 


stock, is announced by Aircraft Tools, 
Inc., Los Angeles. It is sturdily con- 
structed in two sizes which will handle 
all weights of sheet stock. 

An oval shield is built into the scraper 
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where the handle joins the burring tool. 
When experienced users are hurriedly 
burring sheet stock and the fork slips off, 
this shield slides the jagged edges, pro- 
tecting fingers and hands. 


MEASURES RESONANCE 


A new resonance meter, known as type 
MW-60, has been developed by Erco Ra- 
dio Laboratories, Inc., Hempstead, N. Y., 
to meet the need for an accurate deter- 
mination of resonance in oscillators and 
transmitters. It can be employed in test- 
ing transmission lines, antenna systems, 
tank circuits, coupling devices, modula- 
tion indication, absolute altimeters, blind 
landing markers, glide path markers, air- 
port traffic control, weather teletype and 
broadcast relay circuits. 


NON-CORROSIVE PAPER 


Development of a non-corrosive, grease- 
proof, heat-sealable paper for use in pack- 
againg of machine or other metal parts for 
overseas transport is announced by Cri- 
terion Paper & Twine Co., New York 
City. The paper will stand rough han- 
dling, yet permit speed and ease of wrap- 
ping. It meets all government specifica- 
tions for a grease-proof, non-corrosive 
paper, can be heat-sealed into bags and is 
approved by the U. S. Forest Products 
Laboratory at Madison, Wis. 








Precision Instruments for Inspection 
(Continued from page 158) 





The process is repeated until the balls 
drop into one of the several graduated 
openings or are too large to fall within 
tolerance limits. These drop into the last 
compartment. The machine can be set to 
segregate balls in ten classifications, first 
those that are undersize, then eight suc- 
cessive steps, each say .00005” larger than 
its predecessor and the tenth station is 
for oversize balls. The sorting is done at 
the rate of 15,000 to 20,000 an hour. These 
amounts were formerly considered a full 
day’s work. The dimension of each step 
can be regulated by the size of the open- 
ing between the parallel sides of its slot. 

Before precision gaging equipment was 
available, the assembly of mechanical 
parts was a tedious and costly procedure. 
Each part had to be fitted by hand and it 
required a high degree of skill to do the 
job. Just as machine tools made possible 
mass production, gages insure mass qual- 
ity, and the combination of the two has 
revolutionized industrial methods. This 
is particularly true in the aircraft indus- 
try where precision is so important and 
high standards in manufacturing are es- 
sential. 

Under well-organized inspection con- 
trol with a sound gaging policy, parts do 
not come to the assembly line until they 
are ready for assembly. They fit the first 
time. As a result, operators of ordinary 
skill are needed in assembly work which 
is done quickly at a minimum cost in time 
and labor. The savings thus accomplished 
more than pay for the cost of inspection. 


Modern precision measuring instru- 
ments and gaging methods have so re- 
duced the cost of mass checking of parts 
in the aircraft industry that 100 per cent 
inspection of all critical and major di- 
mensions is now becoming the practice in 
many factories. Because of these instru- 
ments there can be no reasonable justifi- 
cation on the basis of cost, and certainly 
none on the basis of field performance for 
the use of anything less than careful and 
complete inspection. 

Where each part is carefully checked, 
the final product is a precision-made job 
that will serve longer in operation and 
more effectively because all fits and clear- 
ances are in accordance with what expe- 
rience has shown to be necessary. Every 
assembly is alike, and each element is in- 
terchangeable with the corresponding ele- 
ment of another assembly. 

Whenever it is necessary to replace a 
part it can be done with the full con- 
fidence that the new part or parts will fit 
as well as those which have broken or 
worn out. This uniformity is the key- 
stone of mass production of planes, en- 
gines, instruments, armament, weapons, 
parts and everything that is found in mod- 
ern aircraft. It has made possible the re- 
pair of an airplane in the African desert 
or at an Alaskan outpost; a machine gun 
may be rebuilt on some desolate Pacific 
island, a radio put back in service in 
China, Russia or any distant land. Here 
is the Allies’ most important weapon and 
it is not a secret. END 
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Now on the Air! 


Dramatic Re-enactments of Epic Flights Including 
Outstanding Military Flights of the Current War 


PRELUDE TO VICTO 


Everyone in Aviation will be interested in this series of broad- 





casts, not only for its stirring entertainment but also for the signifi- 


cant information on flying incorporated in these dramatizations. 


You are very cordially invited to listen to these weekly shows. 
Names of stations covering your area and times of the broadcasts 
will gladly be furnished you by mail on request to Link Aviation 


Devices, Inc., Binghamton, N. Y. 


“PRELUDE TO VICTORY” 


may be heard on key radio stations including: 


WEAF —New York City KFI —Los Angeles 
WMAQ—Chicago KPO -—San Francisco 
KYW —Philadelphia WFAA—Dallas 

WOL —Washington, D. C. WLW —Cincinnati 
WJR —Detroit WJAX—Jacksonville 
KMOX~-—St. Louis KFH —Wichita, etc. 


LINK AVIATION DEVICES, INC. 


Link Trainers, Link Aviation Sextant, Collimator, Star Globe, Ete. 
BINGHAMTON, NEW YORK 
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AIR PILOTING 


by Virgil Simmons, Assistant Supervisor, Pan-Amer. Air Ferries. A Manual of 
Flight Instruction. I]!ustrates and describes the best known means of developing 
pilot skill, and supplies technical material in text, question and answer form 
to aid in passing the various examinations, Follows approved training and the 
curricula of military and civil schools, with the author's special comment as to 
technical value and particular usage. The book fully sets forth prescribed 
official goals for each rating certificate. 2nd Edition. Revised and Enlarged. 
758 Pages, 165 Illustrations, $4. 


GENERAL AERONAUTICS 


by Hilton F. Lusk, Director Aeronautics, Sacramento Junior College. Com- 
plete Ground School Course. For technical ins titutes, colleges and ground 
schools. An aid for pilot’s and aircraft engine mechanics’ tests, including basic 
fundamentals emphasized in official requirements. Fully illustrated with 
«liagrams. Contains over 300 typical examination and test questions, Covers: 
Flight Principles, Airplane Construction, Operation, Propellers, Instruments, 
Maps, Piloting, Dead Reckoning, Meteorology, etc. Revised Edition. 52 
Pages, 250 IMustrations, $3.75 


SIMPLE AERODYNAMICS 
and THE AIRPLANE 


the fundamental aerodynamics 
involved in design and operation of the airplane. In scope, ranges from air- 
flow and production of lift to complete airplane's stability, maneuverability 
and performance. Originally designed for use at West Point, scores of leading 
technical schools and colleges now use this book as a foundation text in aero- 
nautical engineering. 510 Pages, 300 IMustrations, $4.50 


Pilots’ and Mechanics’ AIRCRAFT 
INSTRUMENT MANUAL 


Army Air Force. A textbook for systematic 

Gives a thorough knowledge of all types 
and engine—in the shortest time and with 
but not encumbered with 


by Colonel C. C. Carter. A clear explanation of 


by G. C. DeBaud, Capt. U. § 
courses in schools and home study 
of instruments—flight, navigation 
a minimum of effort. Treatment is fully adequate 
useless information; it is progressively arranged so the users will fully under- 
stand each instrument—its purpose and necessity, errors and remedies, and 


d 
its installation and maintenance. 490 Pages, 327 tMustrations, $4.50 


A13— WEATHER GUIDE FOR AIR PILOTS 
by E. L. Eaton, U. 8. Weather Bureau. For aviators 
and executives directing flights who lack time for 
exhaustive study of meteorology. Provides a brief 
guide for interpretation of reports and forecasts 
with procedure to insure safety in important 
situations. Applies essentials to everyday problems 
without mathematics or lengthy explanations 
Pages, 27 INMustrations, $2.00 


For Aircraft Pro 


Lieut U. 8S. Navy, 
Pilots, and Radio 


quickly skill in operation 
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Hilton F. Lusk 


Col. C. C. Carier 














DeBaud 


Capt. 


At AERONAUTIC RADIO by M. F. Eddy 

t'd. A manual for Operators. 
Mechanic Follows requirements 
of the F.C.C., the C.A.A. and actual approved usage 
such as course on Fn ete. and instrument landing 
Thoroughly covers the theoretical part of the aviation 
radio operator's license examination 
J of radio equipment and 
understand instructions. 502 Pages, 198 ttlus., $4.50 


uction Executives’ 


Helps to acquire 
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AIR PILOTS « NAVIGATORS 
MECHANICS - MANUFACTURERS 


. and TRAINEES 


AS—NAVIGATION OF AIRCRAFT by Logan C. Ramsey, 
Capt. U. 8. Navy. Gives precise, definite, complete knowledge 
required by practical aviators for certain, ex itious arrival at 
chosen destination without dependence on radio. Stresses 
thoroughness in dead reckoning. a modern celestial 
observation methods. The Air Pilots’ Dead Reckoning Tables 
give solutions fast and more accurately than graphic methods. 
230 Pages, $4.50 


AG6—CHEMISTRY AND THE AEROPLANE by Vernon 
J. Clancey, a member of British Directorate of Scientific Re- 
arch. JUST OUT. Meets specific need for an understandable 
treatment of aeronautic and other applications of the chemistry 
id fuels, combustion, alloys, plastics and gases. Includes 











of liqui 
some introductory material on organic pas. physical 
chemistry and metallurgy. 175 Pages, $2.2 

A7—MODERN TRIGONOMETRY by \/. J. G. Hearlev. 


This elementary book presents practical numerical side of 
trigonometry in a form which can be followed by anyone with 


a knowledge of arithmetic and the elementary principles of 
show how 


algebra. Practical questions are introduced to 
trigonometry is used. Prepared with aeronautics rticularly 
in mind. Tables included. 160 Pages, 152 ttlustrations, $1.7 


AS—ELEMENTARY MATHEMATICS by Hyman Levy. 
This book has grown out of British experience and need for 
easier, more rapid instruction in principles of mathematics 
as required for technical applications, particularly aeronautics. 
Its teaching method eases the drudgery and dryness of mathe- 
matics, develops ready thinking. The book progresses from first 
concepts of arithmetic through fundamental ideas _ oe OH 
and geometry to a first glimpse of the calculus. 216 1. 


BOOKS ON MAINTENANCE 


AS—AIRPLANE HYDRAULIC SYSTEMS by Hugh C. 
Aument, Jr., Inst. Airplane Hydraulics, Roosevelt Aviation 
School. E xplains fully operation of hydraulic equipment of 
airplanes, Shows by easy-to-read text, simplified drawings 
and diagrams construction of each hydraulic unit; its purposes; 
how it operates; flow of fluids in system and hydraulic operation; 
causes of troubles and how to correct them. Based on extensive 
experience. 76 Mlustrations, $2.25 





A10—AIRCRAFT ELECTRICAL SYSTEMS py Wiliam 
F. Jorch, Inst. Aircraft Electrical Systems, Air Corps, Roose- 
velt Field, N.Y. A practical easily understood manual. Ex- 
plains each component part of aircraft electrical systems 
different types, purposes, construction and operation; simple, 
speedy methods of testing; and systematic procedure for quickly 
finding and eliminating causes of trouble. Contains diagrams, 
questions and charts. 72 tlustrations, $3.00 


A11—AIRCRAFT PROPELLER HANDBOOK py Kari H 
Falk, Blade Designer, Hamilton Div., United Aircraft Corp 
New, Revised Edition. Concise, practical data without theory 
Organizes for application a tremendous store of latest infor- 
mation on design of aircraft propellers which the author has 
acquired in his own designing, working out examples. simplifying 
ae Fully illustrated. 8@ Ilustrations and Diagrams, 


A12 SIRCRALS ELECTRICITY by Norman J. Clark, 
Lieut. (j.g.) S.N.R. and Howard E. Corbitt, Engineer. Ar- 
ranged for o- as a text or reference book to provide both new 
and experienced men with the most modern methods and pro- 
cedure in design and construction of aircraft—including 
military and naval planes—insofar as the electrical system is 
concerned. Gives performance data, diagrams, standards 
New Revised, Enlarged Edition. 350 Pages, 256 tlustra- 
tions, $3.50 
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A1S—WAGE INCENTIVE METHODS », 
Charles Walter Lytle. Covers problems of selection STUDY by Walter G. Holmes. Combines these two eee] 
installation and operation. Definite steps are given management devices into a unified whole giving / _| AIR PILOTING, si 
for selecting the best wage plan in any situation complete practice for making studies, interpreting ‘mmons . es | 
with details for use in final design, earning and and setting rates. Features are: operating con- / = GENERAL AERONAU “tts *es006.$4.00 
cost curves for over two dozen specific plans. New ditions for 24 therbligs; author’s time values for SIMPL TICs, Lusk. | 
“acceleration premium” plans for minimum wage fundamental movements, each from 1,000 observa- — E AERODYNAMICS, , ses 3.75 
requirements are published for the first time. *Q tions tested in practice; economic work place stock | INSTRUME Carter. a | 
new charts and tables and a great variety of containers: worked out examples solving time study AS NT MANUAL, DeB. ‘ 4.50 
practice particularly important in waste elimina- and efficiency problems of an operator or factory AG A7 As eSaud,, coos 4 50 
tion. 462 Pages, 112 Illustrations, $6.00 335 Pages, 39 Illustrations, $3.75 Al3 Al4 Ais AS ,a10 . 
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A17—HOW TO BE A GOOD FOREMAN », 











Charles Rettell. Easy-to-read. Sets forth in a prac- PERVISORS dy Charies Rettell. Objects are at- rostage wh 
tical way what a foreman must know to keep tainment of quality, output, low costs, and co- , - ‘ae you remit wit} 5 days (We 
abreast of modern industry and be successful operative goodwill through guidance and leader- uarantee, 1th order. Same a; tie pay 
explains production methods, and managerial use ship. It shows what has been accomplished by ‘Stisfaction | 
of costs and budgets The book has grown out of many companies in building expanded labor Name 
the author's work with foreman, and gives sug- forces of high quality and adequate supervisory © yy |. "tt teen weeny 
gestions for club activities. 186 Pages, 25 tllus- forces. Gives bedrock fundamentals of manage- Diino Se eiecs ait 
trations, $1.5 ment experience. 162 Pages, 23 Iustrations, a ORON ESC RS Keine is . 
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€ Walt Disney Prodactions 


‘Whats the word you think most of 
at Christmas ? 


HERE’S one word men of good will every- 
where associate with Christmas. 
That word is ‘‘Peace. Peace on earth’’... 
There can be no peace this Christmas. Not 
one of us would want the only kind of peace 
there could be, an inconclusive peace. 
But we do want the right kind of peace 
as soon as possible. And this Christmas 
we can help hasten the coming of that 


wonderful day, by making War Bonds 
our chief gift. 

Every Bond you buy brightens the chances 
of a better world than man has ever known. 

How, then, could you possibly give a better 
present than Bonds, Bonds, Bonds? Give them 
to each member of the family. Give them to 
your friends. Give them to everybody—the 
greatest gift of all! 


Give War Bonds for Christmas 


ZIFF-DAVIS PUBLISHING COMPANY 


This advertisement prepared under the auspices of the U. S. Treasury Department and the War Advertising Council 
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TEN BEAUTIFUL 13'/2” x 22” FULL- 
COLOR PICTURES OF MODERN 
PLANES READY FOR FRAMING 
. » » INCLUDING THE FAMOUS 
LGCKHEED P-38, THE CON- 
SOLIDATED B-24 LIBERATOR, 
AND THE FLYING FORTRESS! 


HESE pictures are not for sale. If they 

were, they'd cost you a great deal. In- 
stead, AIR TRAILS offers them as a means of 
introducing itself this Christmas large 
color-photographic reproductions, suitable for 
framing, handsome pictures of latest Ameri- 
can planes! 

If you already know about AIR TRAILS, 
why not give these pictures to someone else? 

. they make a splendid present for any- 
one! And your friend will certainly be glad 
of a chance to become acquainted with AIR 
TRAILS—known for the high caliber of its 
factual articles, written by people in the in- 
dustry itself. Justifiably called “Builder of 
Airmen,” AIR TRAILS plays a great part in 
shaping the careers of those who take to the 
skies. And then there’s its famous model- 
airplane department guiding the hobbie. of 
thousands all over the country! 

Fill out the coupon now... a whole year 
of AIR TRAILS plus the ten beautiful colored 


pictures of planes! Act now... this offer 


good in U. S. only and not available to sub- 
scription agencies. 





AIR TRAILS 

79 SEVENTH AVENUE, NEW YORK, 11, N. Y. 
Inclosed is $2.50 for a year’s subscription to AIR 
TRAILS, plus ten FREE pictures of modern planes. 
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ADDRES. ....ccccces DIST. NO...... 
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Technical Advances in Aircraft Plywood 
(Continued from page 152) 








wood molds have the same exterior contour as the solid wood 
mold and have the obvious advantage of light weight, tough- 
ness, long life, and absorb far less heat than the solid wood 
molds. A sheet metal mold is costly and only justified when 
the molded plywood requirements are substantial. 

In rubber bags, satisfactory results have been obtained in the 
use of a fabric coated with heat resistant synthetic rubber. In 
Many cases approximately 50 “cooks” are the normal expect- 
ancy in rubber bags, while some authorities claim to get 100. 
This limitation in rubber durability has directed attention to 
sorne type of aircraft enclosure that can be discarded after 
use. Study is being given to some type of paper or flexible 
plastic that is used only once. 


APPLICATION OF PRESSURE 


Where plywood is held between flat or slightly formed but 
rigid plates, the resin adhesives must be applied as thinly as 
possible and still give adequate adhesion. Either these in- 
equalities must be avoided or the pressures increased to neu- 
tralize them. In flat presses, proper pressures have been found 
to lie between 150 and 250 pounds p.s.i. In the case of flexible 
pressure where there is a rigid mold on one side only and a 
flexible bag exerts fluid pressure against the opposite side, the 
pressure required will be considerably less. The flexible pres- 
sure on one side equalizes variations in thickness. In flexible 
bag molding, effective pressure of 50 to 100 pounds is satisfac- 
tory. In any of these fluid pressure applications, consideration 
must be given to the inherent resistance of the wood layers in 
bending, twisting and curving. Generally, the radius of cur- 
vature cannot be less than approximately 75 times the thickness 
of the individual layers of veneer. The term “effective pres- 
sure” is used to emphasize the fact that some of the fluid pres- 
sure may be consumed in bending and holding the veneers to 
the mold. 

The application of pressure must be continuous and uniform. 
In pneumatic or hydraulic pistons, or fluid pressure in flexible 
bags or tubes, maintenance of continuous pressure does not 
present difficulties, but with hand clamps, screw presses and 
nailing strips maintenance of pressure requires careful manip- 
ulation. 

METHODS OF APPLYING TEMPERATURE 


Heat applied through steam for the cure of resin adhesive 
bonds penetrates the plywood assembly from the upper and 
lower surfaces. As a consequence the exterior of the plywood 
is considerably hotter than the interior. When it is realized 
that the heat is used wholly to cure or convert the resin it be- 
comes apparent that this method is particularly adaptable only 
to relatively thin plywood. 

A new method which eliminates the difficulties of the surface 
application of steam heat and its slow penetration toward the 
interior is heating wood assemblies with radio frequency power. 
Quite similar to the diathermy apparatus used by physicians, 
the method raises all portions of the wood within the electro- 
static fields to the same temperature almost simultaneously 
and heat uniformly penetrates the entire assembly. 

Another method of applying heat in the cure of resin adhe- 
sives is that of electric resistance plates with heating units in- 
stalled inside, similar to those in electric flatirons. This heat 
can be obtained from ordinary electric current sources and is 
thus easily available. 


SCARF JOINTING OF PLYWOOD 


Scarf jointing which produces larger sizes of plywood with- 
out increase of thickness and with the maintenance of upwards 
of 80 percent of the normal strength is a useful technique in the 
application of plywood to aircraft. A general rule in scarf 
jointing to maintain maximum strength is that the length of 
the scarf must be approximately 12 to 16 times the thickness of 
the scarfed members. It is also important that the thin end 
of the scarf be slightly blunt and that the scarf be cut true and 
be well fitted for close contact all along the joint. In scarf 
jointing plywood which is to be bent or curved, undue stresses 

(Continued on page 180) 
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Aircraft Electricity 


(Continued from page 154) 





ator and battery in the single generator 
system now becomes a line on the dia- 
gram and a rather long cable in the actual 
installation. This long cable is often called 
a bus. The voltage regulators have been 
brought into the fuselage where they are 
accessible in flight. The connection of 
switches for individual loads is the same 
in principle and varies only in location 
with respect to the bus. One new con- 
nection is shown—that for external power. 
This is used for the well known battery 
cart or external engine-generator unit. 
Use of this connection avoids depletion of 
the energy in the aircraft storage during 
periods on the ground. 

As in any accessory system one of the 
important problems is to avoid loss of 
pressure as this lowers efficiency. In the 
electrical system this requires care to 
avoid loss of voltage. 

The generator is the source of power in 
flight and its voltage represents the initial 
value of pressure. The battery may sup- 
ply power on the ground, but in flight 
it is another load to the generator since 
it consumes power for charging. How- 
ever, the nominal or reference voltage for 
describing an electrical system is usually 
the battery voltage. Hence, the automo- 
bile has a six volt system. Older airplanes 
have a 12 volt system and the newer 
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ones have a 24. These are the terminal 
voltages for three, six, and 12 cell bat- 
teries respectively. The proper charging 
voltage for the lead acid storage battery 
is 2.35 volts per cell or approximately 28 
volts for a 24-volt battery. It is common 
practice to set the voltage regulator at 
or slightly above the value of 28 volts. 
The reason for setting it slightly above 
the correct value is to compensate for the 
frictional loss in voltage in the lines be- 
tween the point of voltage regulation and 
the battery. 

The line loss is proportional to current 
and is expressed by Ohm’s Law which 
states that 

Voltage 
lines) 

Volts = Amperes X Ohms 

This relation is shown graphically by 
Figure 4. Note that the generator pro- 
duces the greatest voltage and that this 
voltage is at the generator terminals. The 
generator voltage is the regulated voltage 
plus line drop from the generator to the 
point of regulation. The voltage at the 
battery or other load is the regulated volt- 
age minus the drop in the lines to that 
point. It should be noted that there is a 
loss in the lines for both the outgoing 
and return circuits. In an all-metal air- 
plane the resistance of the path through 
structure, commonly 
called “ground re- 
turn,” is much less 
than that of any prac- 
ticable conductor and 
as a result the line 
drop in the negative 
half of the circuit is 
less. This results in 
more efficient trans- 
mission of power and 
more accurate main- 
tenance of voltage at 
the load. 

As noted above, the 
voltage regulator is 
set at 28 volts for the 
24-volt system. It will 
maintain this setting 
within a tolerance of 
one-half volt or with- 
in the limits of 27.5 
and 28.5 volts. In or- 
der to maintain these 
limits it must contin- 
ually correct for vari- 
ations in generator 
speed, electrical load 
and ambient (or pre- 
vailing) temperature. 
In multi-generator in- 
stallations it must 
also supervise the di- 
vision of load be- 
tween the generators. 

Perhaps it was 
noted that a percept- 
ible loss in voltage oc- 
curs at the reverse 
current relay as 
shown in Figure 4. 


Current x Resistance (in 


This device is a switch in the generator 
line which will not close until the gen- 
erator voltage exceeds that of the battery, 
and it will open when the generator volt- 
age drops below the battery voltage so 
that a “reverse” current will not flow 
from the battery to the generator. These 
functions are common to all direct cur- 
rent systems whether automobile or air- 
plane. 

A more detailed consideration of the 
voltage regulator and reverse curre™. re- 
lay will be given in a succeeding article. 

The installation of electrical equip- 
ment is probably the most important and 
the least interesting of all phases of air- 
craft electricity. Proper accomplishment 
will insure a reliable and efficient system. 

Space is always at a premium in air- 
eraft. There is no better example than 
that of the generator. It is mounted on 
the rear or accessory sections of the en- 
gine. In the case of the radial engines 
this is a space having a diameter of 15 to 
25 inches. But that space must also pro- 
vide for two magnetos, a starter, various 
pumps and instrument outlets. The result 
is that the generator has been allotted a 
space having a diameter of 614% inches. 
This diameter was allocated many years 
ago and there has been no increase, de- 
spite the ever increasing loads on the elec- 
trical system. It is only due to the fact 
that the electrical industry has accom- 
plished many miracles in design that ade- 
quate power has been available. In the 
course of 15 years, the power which was 
available was increased nearly 40 times 
without requiring an increase in space. 

Space is also at a premium for the in- 
stallation of the circuits. But, it is a big 
advantage of the electrical engineer that 
his lines can be put in last. It makes 
little difference to electrical power if 
there are some bends and turns in the 
line, but those same bends and turns will 
increase the losses in hydraulic and pneu- 
matic systems quite rapidly. Much to the 
disgust of the electrica! engineer, the elec- 
trical wiring is usually planned last. This 
is a compliment to the electrical system 
even though it may be a curse to the en- 
gineer. 

And in like manner, the control switch- 
es can be and are located in any conven- 
ient and often “left over” space. They 
may be found on the left side, the right 
side, the instrument panel or in the ceil- 
ing of the pilot’s cockpit. This again is a 
tribute to the flexibility of the electrical 
way. 

The wiring is the link which ties the 
source of power, the generator, through 
the control switches to the load devices 
such as radio, motors and lamps. The 
proper installation of wiring requires con- 
sideration of at least five factors: 

(1) insulation and creepage distances; 
(2) prevention of radio noise; (3) proper 
support of the cables; (4) prevention of 
chafing; (5) arrangement and design of 
terminal blocks, (Cont'd on pg. 178) 
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Let Stewart Tech Prepare 
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Draft age men—young men 17 and 18 
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the Navy. 
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sive training in aeronautics to fit them 
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Companies. All are laying the founda- 
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Air Age that is bound to come after 
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AVIATION as a career, now is the time to 
act. And make sure that the school you 
choose has the equipment, the person- 
nel, and the long-standing reputation 
for turning out graduates who are thor- 
oughly trained in their specialties. 
Stewart Tech was founded in 1909. It is 
CAA-Approved. Since 1929 it has de- 
voted all of its facilities to aeronautics. 


SEND FOR FREE CATALOG 


Take the first step now by sending for our 
illustrated catalog containing full de- 
tails about Stewart Tech, courses offer- 
ed, enrollment requirements and other 
important information. Opportunities 
are so great that there is no time to lose. 
Mail the coupon below. There is no 
cost or obligation. 
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(Continued from page 176) 

When all of these have been correctly 
evaluated the result should be quite sat- 
isfactory. 

Any approved wire or cable will have 
adequate insulation. The problem of in- 
sulation and creepage (break-down across 
the surface) becomes important at sold- 
ered junctions, connector posts and at 
connector plugs. At these points careless 
work may leave a sharp projection in the 
form of a solder globule or a loose wire 
strand which will short circuit the system. 

Radio is the guidepost of aviation and 
anything which destroys the effectiveness 
of radio reception may destroy the air- 
plane. Most piece of electrical equipment, 
particularly rotary machines, create radio 
noise. The wiring system will carry that 
noise influence from the source to the ra- 
dio receiver. The noise may be carried 
directly into the receiver over the wiring 
or it may be coupled into the receiver an- 
tenna. To prevent noise from reaching 
the receiver, the wiring should be very 
carefully routed. By keeping the wiring 
on the opposite side of the airplane from 
the receiver and antenna the noise can be 
greatly reduced. By hiding the wiring 
behind metallic structure, such as bulk- 
heads and channels, the noise can be re- 
duced again. By these methods the ne- 
cessity for shielding over the wiring can 
be reduced to almost nothing. 

When shielding is omitted, the problem 
of supporting the cables becomes quite 
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exacting. Open wiring has many advan- 
tages, chief of which is an important 
reduction in weight. But it must be sup- 
ported frequently and correctly. The in- 
terval between supports should be ap- 
proximately 18 inches and the means for 
support should be rounded to avoid chaf- 
ing the wire. In addition the wiring 
should be so located that there is little 
possibility of its rubbing against the cargo 
or of its being stepped on by the crew and 
passengers. 

Chafing of insulation due to frictional 
contact against structure is the most dan- 
gerous type of fault. This failure will be 
slow to appear and yet it will cause a very 
high current short circuit directly to 
structure. The damage which can result 
from such a fault will be burned out wir- 
ing and burned or even punctured struc- 
ture. This type of failure can be mini- 
mized by cushioning the wiring from the 
airplane structure, particularly at points 
where the wiring is taken through bulk- 
heads. 

The location and arrangement of termi- 
nal blocks will be governed by the lay- 
out of the airplane. They are placed at 
points where the airplane is disassembled 
and at points where a subsidiary circuit 
is taken from the power supply feeder. 
The most serious problem affecting these 
points is workmanship. Careless tighten- 
ing of studs by which the ends of two 
cables are joined will result in a loose 
connection with high resistance. This in 
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turn will prevent proper operation of the 
circuit. This type of trouble is probably 
the most difficult to detect as the fault 
will be intermittent and usually will not 
appear until the airplane is in flight and 
the wiring to the point is vibrating. END 


(Col. Holliday will discuss Aircraft 
Electrical Power in the next issue.) 





NEW WIND TUNNEL 


ESIGNED for testing models of high- 

altitude bombers and fighters, a fun- 
nel-shaped 10-foot wind tunnel which will 
generate winds of over 600 m.p.h at tem- 
peratures as low as —67° F. is now under 
construction at the Army Air Forces Ma- 
teriel Command, Wright Field. 

The tremendous velocity will be made 
possible by using two 20,000 h.p. motors to 
drive huge fans, and by tapering the tun- 
nel from its maximum cross section to a 
mimimum diameter of 10 feet at the 
throat where the blasts will reach their 
highest speed. 

Temperature and pressure conditions 
found at altitudes ranging from sea level 
to 50,000 feet will be simulated in the new 
tunnel. A storage type refrigeration sys- 
tem, moreover, can reduce the tempera- 
ture of the wind as it roars through the 
tunnel to —67°. 
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DALLA 


SCHOOL & AIR COLLEGE 


You can now get the training necessary to qualify for 
admission to the Women's Auxiliary Ferry Service in 
one of America's oldest, largest and best equipped 
Aviation Schools. Only six to eight weeks is required to 
complete this Special 37-hour Flying Course offered 
by Dallas Aviation School and Air College. Graduates 
are eligible to apply either for the Women's Auxiliary 
Ferry Service or to continue training and become com- 
mercial Flyers and Instructors. 


Our requirements for this course are that students must 


be between 18 and 35 years of age, not under 6244 
inches tall, and must be high school graduates or have 
the equivalent of a high school education. 

It's easier to learn to fly and it's more fun to fly in the 
great Southwest. Take the first step now toward your 
place in the fight for freedom. Get ready to do your 
part to hasten the day of victory and at the same time 
prepare yourself for a fascinating, successful future in 
peace-time aviation to come. Mail the coupon below 
for full information. 
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Technical Advances in Aircraft Plywood 


(Continued from page 174) 








isfactory but the rapid and successful de- 
velopment of the continuous veneer joiner 
or splicer, often called the “tapeless 
splicer,” offers a practical remedy for 
this situation. This machine can be used 
to glue thin sheets of veneer together, 
edge to edge, without the use of a 
gummed tape, at speeds and costs that are 
at least as favorable as the conventional 
taping machine. So far as known, no re- 


like those of bending should not be im- 
posed continuously along a scarf joint. 


CONTINUOUS VENEER SPLICING EQUIPMENT 


Under existing standards and specifica- 
tions there is a pressing shortage of ve- 
neer suitable for aircraft plywood. The 
situation could be much improved if the 
use of narrow strips was permitted. 
Older taping methods were far from sat- 
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liable series of tests have been made to 
determine the relative strength values be- 
tween plywood made of one-piece ve- 
neers, as contrasted with that made with 
multi-piece tapeless joined veneers. With 
the threatened shortage of high grade air- 
craft veneer this presents a promising op- 
portunity to increase the percentage of 
veneer utilization. 


AIRCRAFT APPLICATIONS OF PLYWOOD 


Aircraft plywood has been mainly used 
in wing construction where the spar may 
be laminated, the ribs of plywood, the 
skin covering of thin plywood and most 
control surfaces, plywood covered. Ply- 
wood of varying thickness that tapers to- 
ward the tips and across the chord to the 
rear, is used in wing constructions. Other 
types have moderately thick plywood wing 
covering, permitting the elimination of 
many ribs. Plywood wings are entirely 
suitable for use on planes with metal 
fuselages. Plywood offers unusual advan- 
tages in rib constructions, where the rib 
can be flat plywood routed out in non- 
stressed positions for lightness. Cap strips 
or formed plywood angles can be used to 
reinforce the joint between the rib and 
the covering, since this joint is of major 
importance. 

Plywood fuselages of three types have 
been made: (1) The full molded, such as 
the Langley, where much of the major 
strength is developed by the monocoque 
design and the streamlining of the exte- 
rior is excellent. (2) The double plywood 
wall when the fuselage is made out of flat 
plywood curved to required shapes. The 
Morrow Victory trainer bases much of its 
strength on the stressed skin covering 
principle similar to the hollow beam con- 
struction. (3) The single wall, as in 
Cessna trainers, where the framework re- 
quires heavier design io compensate for 
the double braced walls in the Morrow. 

Control parts, such as rudders, ailerons, 
stabilizers, tabs and the like utilize ply- 
wood to excellent advantage. While in 
the main these are made from flat ply- 
wood, certain shapes are preferably 
molded. Propellers for trainers, Cubs and 
smaller private aircraft are almost al- 
ways of laminated lumber, resin glued 
and equipped with metal leading edges 
and tips. There is a distinct trend toward 
the, use of high density plywood in larger 
propellers. In some cases the stronger 
and more dense plywood is used for hub 
sections, scarfed to less dense woods for the 
blade and tip. Still another propeller type 
is that where each veneer layer is im- 
pregnated with resin and the impregnated 
assembly is carefully held in true align- 
ment in pairs of metal forms and the 
whole subjected to combined heat and 
high pressure, during which cycle the 
blade is properly twisted. 

According to WPB officials, the substi- 
tution of wood for metals has exceeded 
6,000,000,000 board feet and has saved 2,- 
500,000 tons of aluminum, steel and cop- 
per. The development of improved tech- 
niques by plywood makers, improvements 
in resin adhesives and the relative availa- 
bility of material, men and equipment are 
all favorable factors leading to increased 
| use of plywood. END 
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FLYING 





* * When these lads’ wings sprout, it will be straight 
from the shoulder—because that’s the way they get their instruc- 
tion... no fuss ... no feathers. 

The great feature of Anderson teaching methods is direct- 
ness—realism. The techniques of flight are presented quickly and 
thoroughly by civilian flight instructors who are selected for 
knowing how to teach as well as what to teach. These men fly 
“with their feet on the ground.” 

Cooperating under contract to the U. S. Army Air Corps, 
Anderson Air Activities instructors are training pilots to meet the 
high standards of United Nations air supremacy. 

Anderson Air Activities is proud of the fact that each of their 
instructors stands behind hundreds of flyers who are now making 
heroes’ names for themselves in the skies over enemy territory. 
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CAN YOU 
THINK OFA 
BETTER FIELD iN 
WHICH TO BUILD 
YOUR CAREER 
THAN 
AVIATION ? 


ISN’T IT THE 
TRAINED MEN 
WHO REALLY GO 
PLACES IN ANY 
INDUSTRY ? 


There is a crying need for trained men and 
women in practically every branch of Aviation. And the 
people who qualify for this vital work now are the ones 
who will be ready to go places in aviation when it 
begins its peacetime commercial expansion. 
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CAN YOU 
THINK OFA 
BETTER PLACE TO 
TRAIN FOR THAT 
CAREER THAN 
BEAUTIFUL 
MIAMI? 


Here, at Embry-Riddle, you get the thorough training 
that makes you a specialist in whatever branch of aviation 
you choose. And while you're building toward a perma- 
nent, profitable career, you'll enjoy living in a beauty 
spot of sunshine and flowers. You'll be a new person, 
mentally and physically 


Now is the time to act! if you havea 
high school education or its equivalent, fill in and mail 
the coupon today. Let us show you how easily and 
quickly we can start you on a worthwhile career—just as 
we've done for thousands of others. 





SCHOOL OF AVIATION 
Miami 30, Florida 


Dean of Enrollments, Dept. 3. Please send information on 
aviation training at Embry-Riddle. 
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TALK ABOUT > 
GREASED 
LIGHTNING... / 


“Like a bat out of hell!” 
That’s what flyers say of 
the P-38—one of the fast- 
est and most versatile U.S. 
fighter planes. Called the 
“fork-tailed devil” by beaten 
German Focke-Wulfe and : 
Jap Zero pilots, Lockheed’s 
twin-engined P-38 can 
power-dive over 780 miles 
per hour—faster than the 
speed of sound! 






The ever-changing war- 
plane... ever faster, ever 
safer, ever deadlier, is a 
C/ tribute to America’s design- 
ers and draftsmen. Using 
high-speed Typhonite Eldo- 
rado pencils, their drawings 
reproduce without loss of 
detail or quality—resulting 
in sharp, easy-to-read blue- 
prints. Typhonite leads are 
uniform, dustless; give 
crisp, clean, opaque lines 
of unmistakable clarity. 








PENCIL SALES DEPARTMENT 64-J12, JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY 3, N. J: 
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African Airway 





(Continued from page 31) 








tains. Literally there were no facilities. 
There were no communities in the sense 
to which airline people were accustomed. 

A veteran of those early operations, who 
also had had something to do with the 
development of our domestic lines, grimly 
made this comparison: 

“We used to think we were in trouble 
when we couldn’t get the mayor to-have 
the grass cut on some airport at home. 
Out here there was no mayor, no cutters 
and no grass in many places. There were 
only a few natives, but everything in the 
way of pests from snakes and scorpions 
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to mosquitoes. We had to bring in every- 
thing from the steel mats that made many 
of our runways to the windsock on top of 
the operations shack and from the radio 
ranges to the quinine and mosquito net- 
ting. And there wasn’t a drug store or a 
5-and-10 within thousands of miles!” 
Yet with Rommel’s planes at first with- 
in strafing distance on the north coast, the 
line went through. It not only served the 
British in Egypt and later on our own 
men in Morocco, Algeria and Tunisia, but 
it was over this airway that hundreds of 
other planes and thousands of pounds of 
vital material was passed along on the 
way to Persia and Russia, to India and 
Australia. Again and again there was 
gasoline and guidance for a man or a ma- 
chine in an airplane, vitally needed by 
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Merely secure a transcript of your 
grades, and full credit will be given you * 
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Make the most of the next few months by finishing your fourth year of high school 
at Aero Tech where you can combine with it aircraft mechanics or engineering 
studies. Even though you may be back in high school, if you act now, you can still 


GET VALUABLE AVIATION TRAINING 
You will be doing far more for yourself and your country by combining your last 
year in high school with aircraft mechanics or engineering. Whether you go into 
military service or war industry at the end of your training, you will possess technical 
qualifications that will raise you above the average of others and open the door 


HIGH SCHOOL AND AVIATION COURSES 
State Certified and CAA licensed instructors supervise your high school and aviation 
training. When successfully completed you receive your High School diploma in 
addition to your Certificate of Award covering your aviation course. If you combine 
the High School and the Master Mechanics Courses you would then be eligible to 
qualify for CAA Airplane and Engine license. 


One & Two YearEngineering FREE BOOKLET fi. 


Set your tree copy of new 28-page, tully 
year Aeronautical Engineering Course. illustrated booklet entitled “The World 
Advance training in post-graduate sub- of Aviation.” Describes and shows Aero 
Tech's specialized training facilities and 
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in aircraft mechanics or aeronautical 
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the hard-pressed Stalin on the Russian 
front cr the deeply-threatened MacArthur 
in the southwest Pacific. There was really 
oil for the lamps of China across a route 
Marco Polo never dreamed of. So that 
nowadays, when the veterans of those 
first operations sit around the cookstove 
or the iced “cokes”—they get them by 
air—they can be conscious of the fact that 
theirs was a well-forged link in the «ain 
that bound the Axis at the limit of its at- 
tacks. 

In Washington the safety record of op- 
eration on these African lines gets a spe- 
cial glow of recognition. For Col. Tom 
Hardin and Lieut. Col. C. B. Allen, there 
in Washington, long ago each left an 
important mark on the safety of flying 
in the United States. Tom Hardin was 


j} decorated by President Roosevelt not long 


ago for his service as sector commander 
of African air transport—and C. B. Allen 
was his operations officer. 

Hardin and Allen were members of the 
Air Safety Board within the Civil Aero- 
nautics Authority when it was constituted 
in 1938. Many observers in Washington 
credit the hard-hitting report of Tom 
Hardin on the Point Reyes crash in Cali- 
fornia that year for the entire year with- 
out fatal accident of any kind on the do- 
mestic air lines which shortly followed it. 
And Allen, with Robert Hinckley of the 
Department of Commerce was an author 
of the curricula and the regulations which 
got the Civilian Pilot Training Program 
in the colleges off to a start on a safety 
basis that compared favorably with that 
of the airlines. 

So, when it’s over over there, it is ex- 
pected that Hardin, Allen and their co- 
workers of both the Army and the air- 
lines in Africa, will come back with the 
report that there’s nothing you can’t do 
with an airline, if you just know how. 
The actual achievements of the ATC in 
Africa in goods and men carried by the 
most modern and intricate system of 
transport where, literally, transport be- 
fore they arrived was non-existent, or on 
camel or ox-cart schedules from Old Tes- 
tament times, indeed augurs well for all 
air transport at home and abroad in the 
hands of Americans who know how. END 


Enlisted Reservists 

RRANGEMENTS have been completed 

whereby members of the Air Corps 
Enlisted Reserves receive full status as 
members of the Army Air Forces on ac- 
tive duty. R. McLean Stewart, CAA 
executive director of training, declares 
that training is placed on a more satis- 
factory basis under the new setup. 

All men placed on active duty receive 
pay from the Army at the rate of $50 per 
month and wear the regular uniform of 
the Army Air Forces. Their pilot train- 
ing continues under the supervision of 
the CAA War Training Service, which 
also makes arrangements with the col- 
leges and other institutions for ground 
school instruction and for the housing of 
the men. 

At least 7,000 men now having the 
status of enlisted reservists are expected 
to be continued in pilot training with the 
CAA as members of the Army Air Forces 
on active duty. 
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Arabian Air Force 
(Continued from page 48) 











mercial aviation lines around 1932, and 
by the time of World War II, native lines 
were going to Persia, Egypt, Turkey, Na- 
jid and several other countries. Vast 
quantities of gasoline make the cost low 
and plane operating expenses are held 
down. This commercial aviation was 
commenced by the government with Brit- 
ish planes and Arab pilots. Iraq founded 
a government school for civil air training. 
Students, selected by examinations, were 
taken in each year. Training lasted three 
years per man and cost the government 
about $12,000 a man. 

Two very fine commercial airports, one 
at Bagdad and one at Basrah, cost over 
£5,000,000 ($25,000,000). These airports 
have landing areas about 6,000 feet 
by 9,000 feet and each has eight runways 
300 feet wide. Air-conditioned hotels 
were built at both fields. 

When I asked about the tremendous 
outlay of money for aviation by the gov- 
ernment, a representative of the rulers 
replied simply, “The Iraq government is 
very wealthy.” 

Aviation has seized the imagination of 
the Arabs and today the entire area of 
Iraq is air-minded. And it must be re- 
membered that Iraq is bounded on the 
north by Kurdistan, Turkey; on the east 
by Persia; on the south by the Persian 
gulf and Kuweit and on the west by the 
Arabian and Syrian deserts. Lands as 
commercially important as these have to 
be air-minded if they want to remain 
countries in geographies and not striped 
zones in a newspaper map marked “con- 
quered areas.” 

The Nazi aviator who runs into Iraq’s 
flyers is not to be envied. He will find 
them as tough as AAF, RAF or FAA 
(Fleet Air Arm) lads. The Iraq flyers 
come from families long prominent in 
Arabia. Some come from the same tribe 
that traces its ancestry back to Haroun 
al Raschid, Caliph of Bagdad 2,500 years 
ago. Over the Jabal Hireem mountains 
and the surrounding desert once ruled by 
Caliph Raschid now can be seen the 
planes of the Iraq air force. 

Despite the average American concep- 
tion of Iraq as a wild country, Iraq of- 
ficers who have been in the United States 
insist that it is much like southern Cali- 
fornia in climate and topography. 

When I asked one of them what would 
happen if he had a forced landing in the 
desert he answered: “Nothing. I did 
once when one of my cylinders came out. 
The desert is easy to land on. I walked 
from the plane until I found some tribes- 
men who took me on to Bagdad. Your 
people seem to think that the desert is a 
place uninhabited except for a few bands 
of straying natives. Instead the desert is 
well populated and a flyer forced down 
there has little to fear. He’ll either find 


tribesmen or they’ll run into him.” 

One of the Iraq officers told me he had 
made three forced landings but had never 
been injured. One landing that he didn’t 
relish was when his engine failed over 
20,000-feet high mountains known as “The 
Wide Mountains.” 


Pressed for landing 
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space, the pilot brought his plane down 
on the side of one of the mountains, did 
nothing but smash a wing. Another of 
his forced landings was occasioned when 
his engine developed trouble. 

Instructors have found the natives mal + 
excellent pilots. As they know the desert 
and the stars, they pick up navigation 
quickly. Visibility is always good and, so 
I was told, never has a military or com- 
mercial pilot in Iraq lost his way. So ac- 
curate is a tribesman’s sense of direction, 
nurtured by his ancestry of hundreds of 
years of desert land, he always knows his 
way to Bagdad. When a tribesman points 
his arm, says “to Bagdad—there!” it is as 
accurate as if one were following a com- 
pass direction. 
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Aviation has aroused no national re- 
sentment among the natives. The Arabian 
steed is still their means of transporta- 
tion but they realize the place of the plane 
in national survival. The youth of the 
country has but one ambition—to pilot 
an airplane, preferably a military craft. 

The inhabitants of Iraq read all they 
can obtain about aviation, throng the air- 
ports, buy their youngsters model planes. 
The lads whose fathers are pilots are the 
envied lads of Iraq. These boys often 
dress in uniforms identical to those worn 
by the flyers. 

The girls? Well, they are just as inter- 
ested as their brothers. But the Moham- 
medan girl faces a different conception 
from ours of a woman’s place in the 
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FOR FINANCIAL INDEPENDENCE 
AFTER THE WAR — 


| world. “Girls? No,” hotly remarked an 
Iraq flyer to me, “Girls should not fiy 
planes. Women can fly in the United 
States. I still don’t like it. Women are of 
no use in Iraq as flyers.” 
So if the girls soar in dreams over the 
desert sands, they’ll have to be satisfied 
| with this phantom. Most of them won’t 
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have the satisfaction of seeing their 
dreams come true. But the air-minded 
Iraq minister of defense had a dream— 
and it came true! 

And this dream of aluminum flying 
horses far surpassing the dreams of the 
Caliphs, has helped shatter another vision; 
a dream born in Berlin. END 
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school AT THE SAME An extreme instance has been cited re- wartime, when the cost-factor of normal 
TIME! cently concerning the trip from one set- commerce is suspended, speed overshad- 
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Brazil to another town in the same terri- Now, and increasingly in the future, 


Gyre...one of 
the typical in- 
struments you 
would service. 


geles needs more air- 
eraft workers. Then, 
too, as the war ap- 
proaches the final Pa- 
cific stage, it appears 
that manpower needs may continue 
heavy here long after they have been 
reduced elsewhere. 

IF you are free to come to Los An- 
geles, you can help the war effort 
NOW by being employed immediately 
in aircraft or other war plants. 


tory. By hacking a way through the jun- 
gle and utilizing boats on two rivers in a 
circuitous and dangerous route, the trip 
requires six months. An airplane makes 
it in an hour and a half. 

Before the war Europe was four to five 
days away from this country by the fast- 
est steamer. An American bomber pilot 






the intelligent American will no longer 
think of business customers (or potential 
national enemies) in Yokohama or Cal- 
cutta or Sydney as being 11,000 or 12,000 
miles away, but instead as so many hours 
or so many dollars distant. 

Magellan’s vessel required 1,100 days— 
more than three years—to sail around the 
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but a four-engined bomber or transport 
is capable of making the trip in 50-odd 
hours. Any other point on the globe is 
proportionately closer, both in miles and 
time. 

Expressed in terms of the time required 
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cally about as “near” to Chicago as Butte, 
Mont., by rail—and coming closer. 

Here again the airplane brings out 
forcefully another dominating factor in 
all geography and commerce too fre- 
quently forgotten—namely, that a trans- 
port mile is not measured as 5,280 feet 
(statute) or 6,080 feet (nautical), but 
rather in terms of the speed, convenience 
| and cost involved in traversing that par- 
ticular distance. (Many a Forty-niner 
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— : a ey Bimagees bess | journey around the Horn to reach San 
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ings in 13 days, making one round-trip 
in less than a full day. 

Seriously wounded American soldiers 
from the battlefront in Burma recently 
found themselves, five days later, getting 
the best of medical care in a military hos- 
pital at Washington, D. C. 

A student in a western university early 
this year was carrying on his engineering 
studies despite a trip once a month to 
Australia and back as co-pilot of a trans- 
port plane. 

Many an Army Transport Command 
crewman from Centerville, U. S. A., has 
picked himself a garden spot in the An- 
tilles, or Rhodesia or the Azores or the 
Pacific islands where he vows he is going 
to bring his family when the fighting 
stops—and don’t be surprised if he does it. 

There simply are no “distant lands,” no 
“far corners of the earth” any longer. 
That fact alone, with its enormous im- 
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pact on every concept of travel, com- 
merce, politics and the society of nations 
as we now know them, makes the full- 
scale advent of the airplane one of the 
mightiest events in the whole history of 
mankind and opens vistas for the future, 
even in the span of the present genera- 
tion, that overtax one’s power to imagine. 

But the full extent of the airplane’s 
revolution in transport, whether of bombs 
or postwar commercial goods, cannot be 
expressed in terms of mere speed and 
ease of getting from place to place. 

The plane is already overleaping the 
most formidable barriers of the earth’s 
surface. This is not to say that the navi- 
gators of the skies do not have their own 
peculiar difficulties and dangers to face. 
The air ocean, like the liquid seas, has its 
own currents, its storm and ice belts, its 
tradewinds and fogs, and its reefs in the 
form of mountain chains. But as modern 
plane ceilings climb toward the weather- 
less unobstructed stratosphere, new navi- 
gational aids are developed and operating 
range increased, these problems are being 
met and solved one by one. 

The Himalayas, most forbidding moun- 
tain obstacle on earth, have been beaten 
into submission by the transports that 
daily “fly the hump” from India with the 
goods to keep China in the war. 

The once-impenetrable jungles of 
Brazil are now traversed by airlines 
which carry, among other products, the 
vital raw rubber to the coast for transfer 
to the United States. And it is now pre- 
dicted that whole new colonies in the un- 
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explored forest and grasslands of the 
Matto Grosso will be settled after the war 
—colonies whose only contact with the 
rest of the world for years to come will 
be by airplane. 

The vast expanse of the Pacific has been 
tamed by air fleets that supply and rein- 
force Allied forces in the Australian area. 
It is much the same with the Arctic, an- 
other great no-man’s-land to communica- 
tion. From secret new bases ringing the 
Arctic Circle, American transports and 
bombers have made trunk aerial high- 
ways to Russia and Britain over the tun- 
dra and ice-caps of the subarctic. Regu- 
lar crossings of the Pole itself are fore- 
seen by military men in the near future. 
This at last is the short, quickly-traveled 
“Northwest Passage” between the con- 
tinents sought unsuccessfully by ocean 
explorers for 200 years. 

As one veteran transport pilot puts it: 
“Over New Guinea or the Azores, the 
Sahara or the Greenland ice-cap, the Ber- 
ing sea or the South Atlantic, it’s the 
same old air.” 

Physically, this erasure of the bound- 
aries that have separated peoples, races, 
and civilizations since the Ice Age can be 
more than vaguely compared with the 
sudden removal of all the interior parti- 
tions in a huge apartment house. No one 
family of peoples lives any longer to it- 
self and everyone must get accustomed to 
a lot of strange, new neighbors, accepting 
both the advantages and the discomforts 
of such an arrangement. The national 
community has now become part of a 
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much more complex world-community. 

Getting down to more immediate and 
local considerations, the question arises as 
to what a grown-up air transportation in- 
dustry will do to our cities and the gen- 
eral pattern of industry and trade in the 
United States. Not a great deal for a long 
time to come, probably, but a careful 
study of the geographical history of this 
or any other nation shows clearly how 
these patterns have shifted inevitably 
with each new major development in 
transportation or in industry. 

As long as ocean-going ships were the 
only means of communication between 
the continents, centers of population and 
heavy industrialization tended to grow 
up in the immediate vicinity of the great 
seaports. New York, Liverpool, San Fran- 
sisco, Shanghai, and Hamburg owe their 
existence as great cities to their geo- 
graphical location with respect to ocean 
trade. Inland cities, likewise, such as Chi- 
cago, St. Louis, Winnipeg, and Berlin, 
originally obtained a foothold because of 
the intersection of important land trans- 
portation routes or land routes with wa- 
ter routes at those points. 

While it is safe to say that the main 
postwar air routes will “go where the 
business is,” the whole lesson of the past 
indicates a noticeable shift of importance, 
population, and commercial prestige in- 
land and away from the seacoasts. If this 
ultimately happens, Detroit, Chicago, 
Minneapolis, Omaha, Denver and Fair- 
banks may become cosmopolitan key out- 
lets for American commerce with Europe 
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and the rest of the northern hemisphere. 

No one would predict that New York, 
San Francisco and New Orleans are 
doomed to the extent that the world-im- 
portance of Genoa and Venice were 
doomed when Columbus _ discovered 
America, for the simple reason that the 
airplane cannot foreseeably affect the 
bulk of heavy freight-carrying by sea. 
But the natural portals for international 
passengers and light, high-value freight 
are to be found in the “heartlands” of 
the United States, Canada and the Soviet 
Union. 

For inland areas, and all the presently 
inaccessible portions of the earth, the air- 
plane means a bright new era. 
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Naval Aircraft Factory 
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(Continued from page 45) 





actual use has simulated altitudes up to 
70,000 feet and temperatures down to—75°, 
with plenty of margin in both cases. Al- 
though the actual size of the chamber is a 
guarded detail, pressurized cabins and 
complete fighter planes have undergone 
tests in the unit. NAF also operates a 
cold room which produces temperatures 
down to —96°. 

Like other war production plants, NAF’s 
worker-suggestion plan has brought forth 
many useful ideas which afford short-cuts 
in operational procedures. Cash awards 
for new ideas range from $100 for a pilot 


It’s an air world. END 
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parachute frame design to $10 for the de- 
sign of a stamp to be imprinted on the 
back of rejection tags showing a grin- 
ning Jap saying: “Mistakes make so 
happy, thank you.” The suggestion board 
a few months ago paid $5 to a clerk who 
suggested that black-out windows be 
given a basic coat of white paint. 

Not a few of NAF’s employees are wo- 
men. The personnel office is proud of the 
fact that over 40 per cent of the produc- 
tion hands are females with more signing 
in every day. 

One of the supervisors says the women 
do everything the men ever did and do it 
neater. “Only the other day,” he said, “a 
girl who works in one of our shops was 
riding on a trolley from the Yard chewing 
her tobacco like a lady. Unlike a man, 
though, she was expectorating out the 
window.” 

The management is endeavoring to pro- 
tect the female contingent by safety orders 
on clothing. The increased use of turbans 
for hair protection around machines is 
evident in all shops. 

Some of this precaution was prompted 
by an occurrence wherein one of the 
young male employees with a flowing 
head of hair was partly scalped by a 
machine. The word got around. Soon, 
at another nearby Navy Yard, the fol- 
lowing notice was posted: 

“Male employees may wear their hair 
beyond usual length without being in con- 
flict with safety regulations if the hair is 
adequately held in hair nets. The nets 
need not exactly match the natural hair 
in color and texture.” END 





YEARESAGO 

















ROM the December, 1928, issue of this 

magazine: 

On the 25th anniversary of their first 
power flight, the magazine was dedicated 
to the Wright Brothers. Two years be- 
fore their 1903 flight, Rear Admiral 
George W. Melville, engineer-in-chief of 
the United States Navy, had publicly 
doubted that man would ever fly.... 

* oa > 


Th® story of the Wright Brothers re- 
called that Army Signal Corps specifica- 
tions, when bids were first advertised, 
called for a heavier-than-air flying ma- 
chine capable of carrying two men, 
enough gasoline for a flight of 125 miles, 
of attaining a speed of 40 m.p.h., of flying 
one hour and of landing undamaged... . 
The Wright Brothers’ successful bid was 
for $25,000 with the agreement that an ad- 
ditional 10 per cent was to be paid for 
each additional mile per hour flown... . 
Actually the plane flew 42.583 m.p.h. and 
the Wrights received $30,000 for their 
plane and for instructing two officers. 
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Big-League Trainer 
(Continued from page 73) 











stack search. Looking down too long, in- 
structors caution, can lead a pilot right 
back into the ground—nose first. 

In the C.LS. training schedule for 
bomber pilots, the Ventura does not sup- 
plant the Jeep or the Wichita. It serves 
merely as a post-graduate schoolroom 
where trainees adapt the procedures 
they’ve mastered in smaller planes to 
high out-put engines. Ventura training 
missions are neatly jig-sawed into sched- 
ules making it possible, for instance, for 
trainees to adapt the short-field operation 
skill learned in the Jeep to the multi- 
horsepowered, heavier Ventura. 

“That’s where the engineering skill, the 
more expert piloting comes in,” Major 
Wharton explains. “After perfecting 
skills in a training plane permitting an 
occasional lapse, the pilot applies the 
same skills to a plane requiring flawless 
flying ability.” END 
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Electric Gunsight 
(Continued from page 50) 








be varied. Using one of the two setting 
dials on the base of the instrument (the 
rotating head, No. 4, Figure 1) the pilot, 
before leaving the ground can set the 
sight at the range at which he intends to 
open fire by bringing the figures on the 
scale, No. 7, Figure 1, to that range. 

Then, when he sights his target in the 
air, he quickly figures out the length of 
that target. He knows the length of all 
enemy planes from nose to tail or from 
wing tip to wing tip and can quickly cal- 
culate the variations of that length in ac- 
cordance with the angular aspect of the 
plane and its course towards or away 
from his own. 

Then he has but one other simple’ op- 
eration to perform. He sets the second 
dial on the sight (rotating head, No. 5, 
Figure 1) to bring that number of feet, as 
indicated on the scale, No. 8, Figure 1, and 
representing the aspectual length of his 
target to the sighting line. When he does 
this he begins to aim. The image of the 
ringsight on his glass screen is auto- 
matically so adjusted that all he has to 
do is to bring his target airplane, by ma- 
neuvering his own airplane or his guns, 
to the point where it exactly fills the in- 
terval between the horizontal elements of 
his ringsight image—B. Figure 3—and 
press the trigger. 

He can also follow the alternative pro- 
cedure of making the second setting first. 
In other words, when first seeing his tar- 
get airplane and having identified it and 
estimated its aspectual length, he can set 
the dial (No. 5, Figure 1) to the number of 
feet he knows his target should measure 
at that angle and course. Second, he can 
set the dial (No. 4, Figure 1) to the num- 
ber of feet at which he wants to open fire. 
Then, as soon as his target fills the space 
between the two horizontal elements on 
his screen, he can press the trigger. 

In this fashion the sight becomes a very 
effective range finder capable of produc- 
ing almost instantaneous results. 





While the procedure may sound com- 
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| plicated to the layman, no gunner who 


has watched a target airplane traverse 
the concentric rings of his inner sight 
while lining up the forward bead sight on 
the target, meanwhile trying to estimate 
range, speed and course, will ever regard 
it so. All of those waiting and measuring 
jobs are done for him by the simple turn- 
ing of two dials, and done very much 
more accurately than his own eye and 
mind could do it at the speeds required 
for the accuracy that spells life or death. 

In addition to the advantages already 
mentioned, this electric gunsight possesses 


| characteristics of great value in night 


fighting. To use the ordinary ring and 
bead sight at night it has been necessary 


| to illuminate both the bead and the ring. 


X-CEGS in ifel 


To do this sufficiently to make them ef- 
fective involved so much light that the 
efficiency of the pilot’s night vision was 
impaired. All too often when he turned 
from such an illuminated mechanism he 
no longer had the enlarged pupil that en- 
| abled him to see planes in the dark. 
No such difficulty is present in the elec- 
tric gunsight. The image appearing on 
the screen can be made just bright 


December, 1943 


enough to be seen and used in aiming 
and measuring without becoming either 
so bright or so faint as to interfere with 
the pilot’s night vision or his accuracy. 
Luminous rings on a sight itself, whether 
made luminous by radium compounds or 
reflected light, were not only of a per- 
manent intensity but of fuzzy definition. 

In the Mark II sight the image of the 
rings on the glass screen is always clearly 
defined. Furthermore, by controlling the 
brightness of the small bulb in the base 
that projects the image, the intensity of 
light in the image can be so brought 
down as to be just perceptible and in no 
wise to alter the coordination of the gun- 
ner’s eye. In addition, when the sight 
must be used in bright sunlight, or in the 
glare of a searchlight, a dimming screen 
can be thrown into the gunner’s line of 
vision through the sight, in such fashion 
that he can see the reflected image of his 
ring sight despite the brightness of the 
exterior light. 

Night and day, in other words, this new 
sight has enormously helped the speed 
and accuracy of British and American 
gunners against the enemy. END 








The Air Marines 


(Continued from page 25) 








eration, maintenance and overhaul of its 
own airplanes, engines and equipment. 
There are large overhaul bases on each 
coast and each is supplied with complete 
shop equipment and trained personnel. 

Except for the multi-engined flying 
school at Cherry Point, N. C., which offers 
advanced training, the Marine Corps does 
not conduct flight training schools of its 
own. Most of the new pilots now are se- 
lected from Naval aviation cadets being 
trained at the Naval air stations at Pensa- 
cola and Corpus Christi. The Marines 
are allotted a percentage of selected cadets 
from each class. 

New Marine pilots are commissioned 
second lieutenants and usually given ad- 
vanced training at the Jacksonville Naval 
Air Station. Selected men are continually 
being sent to the various Army and Navy 
schools for specialized training. 


The most important Marine Corps air 
stations are at Cherry Point, N. C.; Quan- 
tico, Va.; Parris Island, S. C., and St. 
Thomas, Virgin Islands. The Marine Air 
Base Group at the Naval Air Station at 
San Diego is the Corps’ chief aviation 
base on the west coast. 

The Marine Corps has both glider and 
parachute troops. A glider training pro- 
gram has been under way at Parris Island, 
S. C., and in addition, thousands of para- 
marines are being trained. The latter 
have seen action in the Southwest Pacific. 

Air transport organizations are estab- 
lished where necessary and the South Pa- 
cific Combat Air Transport Command per- 
formed an epic job during the invasion 
of Guadalcanal. 

Women reservists, too, are helping the 
marines keep their planes in the air. 
Women are trained for such ground jobs 
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as aerographers, machinists, mechanics, 
parachute riggers and repairmen, Link 
Trainer instructors, radio operators, avi- 
ation supply clerks, cooks and bakers 
and quartermaster work. 

Marine airmen like to say that their 
tradition of fighting aloft began with their 
first battle experience. Marines manned 
the fighting tops of the Bon Homme Rich- 
ard for John Paul Jones. Their accurate 
rifle fire, down onto the decks of the Sera- 
pis, gave point to John Paul’s famous an- 


swer: “Sir, I have not yet begun to fight.” | 


But the Marines took up flying late in 
their 168-year history. The Marine Corps 
was 137 years old. The year was 1912. 
The first Marine flyer was Lieut. Col. Al- 
fred Austell Cunningham, who, as a teen- 
aged Georgia lad, took his first balloon 
ride in 1903, the same year the Wright 
Brothers flew at Kittyhawk. 

In the spring of 1911, the Navy had pur- 
chased its first aircraft, a Wright B-1 and 
two Curtiss planes, and established an 
aviation training camp at Annapolis. Cun- 


ningham was the fifth Naval aviator to be | | 
sent to the camp for instruction and the | : 


Marine Corps’ first aviator. 


Four other Marine officers had become | 


flyers by the time the United States en- 
tered the World War. Three of these 
pioneers are still active. 
Maj. Gen. Roy S. Geiger, was command- 
ing general of the First Marine Aircraft 
Wing and for a time took personal com- 
mand of the Marine flyers defending the 
beachhead at Guadalcanal. Today he is 


| director of the entire Marine air arm, the 


Division of Aviation. Lieutenant Colonel 
Cunningham died in 1939. 

The Navy birdmen fiew only seaplanes 
at first but in 1916 they determined to 
learn land flying as well. This project 
was stressed by Cunningham who knew 
that land flying would be of special use to 
the Marines in their job of defending ad- 
vanced air bases. Cunningham went to 
the Army flying school at San Diego in 
1916 and became the first officer of the 
Navy or Marine Corps to learn to fly land 
planes. 

In 1916 he also piloted the first plane 


| to be catapulted from a warship under 


weigh but the catapult failed to function 
properly and the plane crashed. 

In the first World War, the Marine Corps 
air arm started with five officers and 30 
enlisted men and at the close of the con- 
flict numbered 282 officers and 2,180 en- 
listed men. In October, 1917, the aviation 
section was divided into two units. One, 
the First Marine Aeronautics Company, 
was sent to the Azores, where it con- 
ducted an anti-submarine patrol. The 
other unit, the First Aviation Squadron, 
was based for a time at Miami and left 
for France in July, 1918, where the men 
flew British and French airplanes. 

After the war Marine flyers pioneered 
in new developments. They experimented 
with dive bombing in Haiti. In Nicaragua 
they carried out the first recorded air at- 
tack directed by ground troops. A ground 
patrol signaled to the flyers by laying 
out panels of white cloth on a field in- 
dicating the direction and range of the 
enemy. The planes found that a force of 
Marines had been surrounded and was in 
a desperate position and they bombed and 
strafed the besiegers successfully. END 
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Dear Jack: 
I shot this Indian 


while it was getting the works 
here on the proving grounds. It's 
an experimental service test model 
e- a shaft-drive job that's a hone 
ey, like all Indian Motorcycles. 


The boys who put these machines 
through their paces tell me they 
get a real feeling of safety out 
of the easy way an Indian handles 
and its ability to stand up wider 
raally tough going. 


When the war's over, Indian's 
g0ing to have a motorcyole that'll 
make your eyes pop. After what 
I’ve seen here, I'm going to ride 
one, believe me! 

INDIAN MOTOCYCLE COMPANY, SUED, MASS. 








fF BUY WAR BONDS NOW 
*& * TO BUY AN INDIAN LATER x * 





Give War Bonds 
for Christmas 


r—EVERYTHING—— 
FOR AVIATION 


OVER 5000 ITEMS 
PARTS and SUPPLIES 


NEW & USED PLANE PARTS (All makes) 
NEW & USED ENGINE PARTS (All makes) 





Instruments Generators Control Cable 
Magnetos Bolts Accessories 
Starters Propellers Sparkplugs 
Airmotive- Fuel Gauges Dopes and 
Hardware inners 


Many “line criticals” for immediate delivery! 
“If we haven't got it—we'll get it for =. 

If we can’t get it it’s not to be badill! 
INQUIRIES CHEERFULLY ANSWERED 
WRITE FOR COMPLETE LISTS 
PARTS & SUPPLIES DIVISION 
Trans-American Airports 
Corporation 


271 Madison Av. New York 16 N. Y. WZ 














FLYING 


December, 1943 








PHOTO CREDITS 


The following list shows the source from 
which pictures used in this issue were gathered. 
Where a single page is indebted to several 
sources credit is recorded left to right, top to 
bottom. 

4—v. S. ARMY AIR FORCES 
21—CONSOLIDATED VULTEE AIRCRAFT CORP. 

(BACKGROUND BY FLYING STAFF ARTIST) 
22—HAL MORRIS, THE CHICAGO “sUN” 
23—HAL MORRIS, LOCKHEED AIRCRAFT CORP, 
24, 25—v. S. MARINE CORPS 
26, 27—-UNITED AIR LINES 
28, 29, 30, 31—v. Ss. ARMY AIR FORCES 
32, 33—Wv. S. DEPT. OF AGRICULTURE 
34—THE AUTHOR 
35—FOx PHOTOS 
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54, 55—v. Ss. ARMY AIR FORCES 

56, 57—-CONSOLIDATED VULTEE AIRCRAFT CORP. 
58—BERVIN A. JOHNSON 

59—v. S. ARMY AIR FORCES 

60—NORTH AMERICAN AVIATION, INC. 

62—v. S&S. ARMY AIR FORCES 
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66—U. 8. NAVY, U. S. ARMY AIR FORCES 
67—LEAR AVIA, INC. 
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70, 71—DOUGLAS AIRCRAFT COMPANY 
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75—RAF, ACME 
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78—CONSOLIDATED VULTEE AIRCRAFT CORP., BOE- 

ING AIRCRAFT COMPANY 
79—-BRITISH COMBINE, PRESS ASSOCIATION 
80—v. S. ARMY AIR FORCES, VEGA AIRCRAFT COR- 

PORATION, U. S. ARMY AIR FORCES, ACME 
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82—THE AUTHOR 
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156, 158—-THE SHEFFIELD CORP. 
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Team Work 


A U. S. AAF fighter group of the North- 


west African Tactical Air Force which 


operated in the Tunisian campaign, the 
conquest of Pantelleria and the invasion 
of Sicily, shot down 92 enemy planes with 
a loss of less than 20 of its own pilots, 
only four of whom are known to be dead, 
Col. Fred M. Dean, St. Petersburg, Fia., 
a 26-year-old veteran who commanded 
the group, has reported to the War De- 
partment. 


“We were able to do it because our 


men were inculcated with the idea of 
team work and were disciplined to fly 
and fight in formation, adhering to the 
doctrine of co-operative protection,” Col- 
onel Dean de 


Rescue Lights 


YERS of coastal units of the Army Air 
Forces, the Civil Air Patrol and the 


United States Navy are being equipped 
with rescue lamps to disclose their posi- 
tion in case they should be forced down 
at sea. The lamps operate by an ordinary 
flashlight battery contained within an 
opaque plastic base. The light shines 
through a transparent red Lumarith lens 
and cap combination. A spring clip on 
the lamp permits it to be snapped onto 
the collar or any clothing near the wear- 
er’s head, while a 30-inch lanyard fastens 
to the life belt with a large safety pin. 


“Roger!” say the world’s 
finest flyers when they 
stay here... where every 
effort is bent to assure 
their comfort, convenience 
and relaxation! 


Room and Bath from $6.60 


ESSex SPECIAL RATES 

FOR MEMBERS 

UNITED NATIONS 
FORCES 


CASINO-ON-THE-PARK 


for dining and dancing 














OSCAR WINTRAB 
Managing Director 














Count Telegraph Wires in the Distance 





|S-POWER TELESCOPE $2.99 
— ines, ouiecte 8 7) iimes mes, Gloser. 0 dt ag Re 


less than — . le, 
ing events, in How s— mun lens (2 inches in 


days at our risk! Retu if not comple satisfied. 
SEND NO MONEY. uses pay postman $2. oly se plus few 
cents postage. Cash orders sent postpa! wal 


—production of telescopes may be curtailed as it has 
been on ars. 


VOGUE TELESCOPE Co. 





7759 S. Halsted Dept. TE-106 Chicago 












$3-75 to tion. Write for booklet, 
$15.00 W. F. BELZ, INC., Opticians, 2 €. 44th St. 











We 
still have 
a limited 
supply.Get 
yours sew 
before it is 
too late. 









30-day trial. Alse 
ground to your prescripe 
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Specialists in Fitting Shooting 
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Learn at Home. Many Make ae aW 


The Radio repair business is booming due 
new sets. Government is spending Sniitions f 
couipment; CIVILIAN Radio technicians and oD 


opportunities, its bright future, how to make $5 to $10 a 
week extra fixing Radios while learning. Mail coupon. 















MR. J. E. SMITH, Dept. 3N 
National Radio Institute, Washington 9, D.C. 
@No salesman” 


Mail me your ‘will call. 
Write Plainly.) 








NAME. AGE. 
ADDRESS 
-~--STATB............. 
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Caked fi 


RATE: 8e PER WORD 


FIRST 15 WORDS $1.00 





AVIATION EQUIPMENT 





U. S. NAVY Reject (Mae West style) Aviators’ 
Life Jacket—$12.00, U. S. Army Air Corps Reject 
Safety Belt—$12.00, U. S. Army Air Corps Reject 
Boots (Sheep-skin lined)—$15.00, U. S. Navy Air 
Corps Reject Boots (Sheep-skin lined—$17.00, 
U. 8S. Army Air Corps Reject Helmets (with or 
without chin-cup), U. S. Navy Air Corps Reject 
Helmets (with or without chin-cup) Summer weight 
—$3.00, Winter weight (Sheep-skin lined)—$5.00, 
U. 8S. Army Air Corps Reject Flyers’ Mittens 
(Lambkin lined) —$10.00, U. S. Army Air Corps 
Reject Tool-carrying Aprons—$2.50, Airplane Cloth 
(by the yard) Finest quality—(Sample on request), 
69c. Aviator Mechanics’ White Cover-alls, Best 
quality—$4.00, U. S. Marine Corps Rain Coats— 
$6.00, Poplin “Army Field Jacket”—$9.50, U. S. 
Navy Reject White 100% Wool Blankets—$6.95, 
U. 8. Navy Reject Grey Oil-skin 2 piece Suits— 
$6.50, U .S. Navy Reject Bath Towels—doz. $6.00, 
U. S. Army Reject Tan Mercerized Socks—doz. 
$3.00, U. S. Army Reject Cashmere 47% Wool 
Socks—doz. $4.00, U. S. Army Officers’ Reject 
100% Wool Shirts “Pinks’—$5.00, U. S. Navy 
Reject Arm-pit Wading Boots—$15.00, U. S. Navy 
Reject Rubberized Commando Suits—(2-piece— 
Pants & Hooded Jacket) $12.00, Army A-2 Flying 
Jackets—$15.00, All Zipper Army A-4 Wool Serge 
Summer Flying Suits—$17.00, Army & Navy Re- 
ject 4 buckle overshoes—$4.50. Schofield’s Flying 
Equipment, Commercial Square, East Weymouth, 


Mass 





AVIATION SUPPLIES 





NEW Tires :—Factory Stocks—Our specials 6 :00<6 
non-skid, 7 :00x4, 8:00x4 Smooth 2-ply .75, 4- 
ply $10.75. Tubes $3.25. All sizes stocked 6 :50x 
10, 7:50x10, 8:50x10 Regular. 8.00-10.00 Smooth 
Contour Tailwheels. 6x2 Solid Tailwheels $1.45. 
Lowest prices. Immediate deliveries. New re- 
liable merchandise. Sensenich Propellers. B.G. 
& Champion Spark Plugs. Storage Batteries. 
Windshield Pyralin. Scott Tailwheel Assemblies. 
Shockcord Rings. Bob Trader Aero Supply, Mu- 
nicipal Airport, Pittsburgh, Penna. 





BOOKS 





AIRCRAFT & ENGINE MECHANIC MANUAL— 
just off the press—contains typical new examina- 
tions. Prepare for your rating. Only $3.00, post- 
paid or C.0.D. Quiz System, 12021 Ventura 
Bivd., N. Hollywood, Calif. 


QUALIFY as Airplane & Engine Mechanic. 1943 
texts prepare you for A & E rating (license) 
exam. Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations. 
Author holds A & E Certificate plus Aeronautical 
Engineering Degree. Aircraft text $1.50. Engine 
text $1.50. Combination $2.50. Postpaid or 
C.0.D. Flight Press, Box 101-A, Edwardsville, 
Illinois. 
“AIRCRAFT Hydraulic Systems,” by E. W. Mc- 
Donough. Design-Theory-Operation. A_ special- 
ized branch of aeronautics for students, mechan- 
ics, engineers, draftsmen, training schools. Test- 
ing and maintenance of commercial and military 
hydraulic installations treated fully. $2.50. Air- 
craft Specialties, 134 So. Waller Ave., Chicago, 
Illinois. 

500 AVIATION Questions correctly answered— 
$1.00. Agents wan Tuck Publishers, 73 S. 
Shirley, Pontiac, Mich. 

FOR used planes, parts, etc., read Mail Trade 
Guide. . 5c copy. Yutz Press, Pottsville, Penna. 
PRESENTING—A New Book, the largest of its 
kind devoted exclusively to multiple-choice ques- 
tions for those preparing for Aircraft and Engine 
Mechanic’ Licenses. 200 questions each on the 
following: Sheet Metal, Welding; Wood, Fabric, 
Finishing ; Hydraulies; Rigging; Propellers; Igni- 
tion; Carburetion; Lubrication; Power Plants; 
Civil Air Regulations. A total of 2000 questions, 
each with five alternate answers. Another key 
for each set included. $3.00 postpaid or C.0.D. 
Paxon Publications, Box 666, St. Paul, Minn. 


MISCELLANEOUS 























REAL Photographs (Not Imitations) of the “Ty- 
phoon,” “Mosquito,” “Thunderbolt,” and big 40- 
page illustrated catalogue of latest Allied and 
enemy fighters and bombers (including Japanese), 
al! for 25c, posi free. Aeroplane Photo Supply, 
Box 195, Toronto, Canada. 


PICTURE history of World’s Aviation from 1903. 
Start collection of most historic planes on large 
perforated stamps. Fascinating, instructive, ex- 
clusive. Send 25c for sample and list. Aircraft 
on Parade, Box 7833, Del Valle Sta., Los Angeles, 
Calif. amy 
WAR Air Photos 1914-1918. Clear glossy photo- 
graphs, Spads, Camels, Nieuports, Fokkers, Alba- 
tross on the ground and in the air. Dogfights, 
Planes in Flames, Crashes, Aces, Rare Richthofen 
Photographs. 6c stamp brings catalog of over 
300 + an Charles Donald, Box 186, Union 
City, N.J. 














COMMERCIAL and Private Pilots. New typical 
“Multiple Choice” examinations are included in 
“Aeronautical Training’ just published; only 
$3.00 postpaid or C.0.D. Quiz System, 12021 
Ventura Bivd., N. Hollywood, Calif. 


GROUND Instructors. At last, what you have 
needed. These three books prepare you for all 
ratings: ‘“‘Ground Instructor” a basic text. $3.00. 
“Ground Instructor Rating,” all in multiple choice 
form, necessary to prepare you for the govern- 
ment test, $3.00. “Air Navigation Note Book” 
with Dept. of Commerce Navigation Plotter De- 
Luxe. $4.00. Quiz System, 12021 Ventura Blvd., 
N. Hollywood, Calif. 


PILOTS Meteorology. New text by Lt. Comdr. 
Halpine; an important book for pilot or Instruc- 
tor. Only $3.00 postpaid or C.0.D. Quiz System, 
12021 Ventura Blvd., N. Hollywood, Calif. 











U. S. Coast and Geodetic Navigation Computer. 
Solves time, speed, distance and drift. With In- 
structions; only $3.00. Quiz System, 12021 Ven- 
tura Blvd., N. Hollywood, Calif. 





FLIGHT Instructor. 1942 edition—with new ‘“Mul- 
tiple Choice Typical Examinations.” Load Factor 
problems with solutions. Important information 
you must know. Only $3.00, postpaid or C.0.D. 
Quiz System, 12021 Ventura Bivd., N. Hollywood, 
Calif 

RADIO-TELEPHONE Permit. Complete authentic 
government examinations fully covered in “Radio 
& Instrument Flying’ by Charles A. Zweng. This 
latest book prepares you for Instrument Rating— 
necessary for Airline and Ferry Command. Only 
$4.00, postpaid or C.0.D. Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 











AIR TRANSPORT NAVIGATION—just published 
by Redpath & Coburn 612 pages, splendidly illus- 
trated, handsomely bound. A timely aviation text 
only $4.50 postpaid or C.0.D. PHYSICS (U. S. 
Naval Academy Edition). A timely book for every 
aviation student and potential officer. 954 pages, 
illustrated and handsomely bound. Only $5.50 
postpaid or C.0.D. Pan American Navigation Serv- 
ice, 12021 Ventura Bivd., N. Hollywood, Calif. 


5¢e BUYS “back-dated magazines. Foreign, domes- 
tic, arts. Catalogs 10c. Cicerone’s Magazines, 
863 First Avenue, New York (17), N. Y. 








PLANES, Boats, Hundreds of Hobby Items. Cata- 
log 3c. America’s Hobby Center, Dept. P 123, 40 
E. 2lst St., New York, 10, N.Y. 

FREE! Fall “Guaranteed Bargain Catalog,” fea- 
turing thousands guns and ‘“Hard-to-get”’ items; 
send 25c (refunded with first order). TRADE 
guns and ammunition, or GET CASH. 
your own price.) We pay MORE, sell for LESS, 
because we handle thousands upon thousands of 
new and used guns from $5 to $1,000.00. All 
models, gauges, calibers, makes. We also buy, sell 
or trade Ammunition, Reels, Rods, Outboards, 
Binoculars, Cameras, Watches. Write, describing 
what you have to trade or sell for cash! ‘‘Money 
Back Guarantee,” backed by 58 years’ fair deal- 
ing. Klein’s Sporting Goods, Milton Klein, 503 
WV South Halsted, Chicago. 








30 WARPLANE Pictures, large 84x11 for fram- 








(Name | 


ing; Army-Navy releases from original drawings | 


and photos, $1.00. Libman Co., Box F7833, Del 
Valle Sta., Los Angeles, Calif. 

WARPLANE photographs. Specimen and list 
(1,900 titles), send 25c. Real Photographs, Lid 
Southport, England. 








SEND $1.00 for large photographic cuts show ug 
Midgets racing cars, speed boats, speed equipment. 
Quick change gear boxes for Midgets, Dual Mani- 
folds for the 60 V 8 and 85 and Mercury. High 
speed camshafts overdrive for 225 class hydro- 
planes and price sheet. R & R Mfg. Co., Robert 
M. Roof, Box 546, Anderson, Indiana, U.S.A. 





INSTRUCTION 


CORRESPONDENCE Courses and self-instruction 
books, slightly used. Sold. Rented. Exchanged. 
All Subjects. Satisfaction guaranteed. Cash paid 
for us courses. Complete details and 84-page 
illustrated bargain catalog FREE. Write Nelson 
Company, 321 S. Wabash, Dept. M237, Chicago. 








COMMERCIAL PILOTS—war training programs 
need you—prepare with us for your Commercial 
rating. Regular Commercial Course $75.00. Re- 
fresher course $25.00. Pan American Navigation 
Service, 12021 Ventura Blvd., N. Hollywood, Calif. 
PASS CAA Exeminations! Simplified home study 
course prepares you for written exam for Private 
Pilot Certificate. All your questions answered. 
Set your own pace. Rates reasonable. Write to- 
day. Wisconsin Aeronautical Institute, 1522 Fiett 
Ave., Racine, Wis. 
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New! 


SILVER-PLATED 
Fuse Clips 


at no extra cost 


\\ 


\N 





LITTELFUSE 
Silver-Plated 
Beryllium Copper Fuse Clips 


At no extra cost to users, all Littelfuse 
Be. Cu. Fuse Clips are now silver- 
plated unless otherwise specified. Sil- 
ver has the highest electrical and 
thermal conductivity of all metals— 
lowest electrical resistivity. With 
silver-plating Littelfuse Be. Cu. clips 
are brought to the greatest efficiency 
in all factors. 


CONTACT RESISTANCE REDUCED 
APPROXIMATELY 20 PERCENT 
Littelfuse silver-plated Be. Cu. clips 
consistently show this result as against 

clean nickel or cadmium plating. 

Corrosion is no longer to be reck- 
oned with. Temperatures offer no 
problem. Strategic metals are 
conserved. 

These advantages are added to 
Littelfuse Be. Cu. Clips with spring 
qualities equal to steel, triple the grip 
of phosphor bronze, high fatigue 
resistance. 

SEND FOR TECHNICAL BULLETIN 
Full engineering data, drawings, 
tables, etc., on Be. Cu. Clips and Screw 
Terminals available. Wire or write 


LITTELFUSE Inc. 


. 263 Ong St., El Monte, California 
"4793 Ravenswood Ave., Chicago 40, III 














Courses open for the duration to 
3-year high school students with good records. 
B.S. Degree in 27 months. Thorough train- 
ing. Modern wind tunnel Urgent need has 
created demand for women as well as men. 
Courses also in Civil, Electrical, Mechanical, 
Chemical, Radio Engineering. Special Pre- 
paratory Dept. Low tuition. Low living costs. 
60th year. Enter January, March, June, Sep- 
tember. Catalog. 


7123 College Avenue, Angola, Ind. 


TRI-STATE COLLEGE 
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PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


(AFFILIATE PAN-AMERICAN NAVIGATION SERVIC® 
offers the student 
CELESTIAL AIR NAVIGATION—This tmpertans 8 feild of 


Aviation has developed rapidly mt year, 
Since the inning of the secon orld war | e. been 
apparent to government that . critical shor 2. of air 
navigators existed. Immediate afte mi! 7 


1941, marking the actual Sexinning of the werle war for 
the United States, the government began to rvey the 
field and draw on navigation schools for air “nay vigators 


q s 
for the purpose of practical advanced traini Former 
students of ‘‘Pan American College of Cocoties “Air Navi- 
gation’ are now in various qunrear s of the 
are ferrying bombers to Encland and allied countries; 

instructing in -y “Army Air Corps or with 
_raneceion Schools for vee eratenne. Never before 
has vigation of the offered opportunities as 








Flight 


Instructor 
New Revised 


presen’ 
THE CaLeeria. COURSE—This course ts 4 the 
eoority supervision of Charlies 7 Zweng, ized au- 
on ye? Navigation and former Inetru © in the 





Edition a warrny : t. ‘neluding Alreraft Sex? 
by GHARLES A. jr the tect hnical” —— of Lt. Gomer. be ae 
zw ENG cers. my et.. outstanding American and British 
ee oriiy mn “ESientini Air Navigation. author of “Air 
ition’’ Navigation’ 


Author of (Gold ledal Edition) and “Air 
“Radio & Instrument FI —". Ete, tri sh Empire eattion ’ 
This important new just of 
press, will prove invaluable to the Etooar 
as well as to his student. All maneuvers are 
fully covered and illustrated. The new ‘“‘series of 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 





fares include © ot “eh xaminers. and slehoda . (2021 Ventura Bivd. North Hollywood, Calif 
eal multins, chee’ egaminations ven for lige = CHARLES A ZWENG 
COD. oe Se oa Gives you personal Instruction 
NEW DEAD RECKONING EQUIPMENT oUTSTANDING NEW AVIATION 
“ , a : cam oo NAVIGA- DEFENSE BOOKS 


TTR pene x «RADIO and INSTRUMENT FLYING: By Charlies ~ 
Commerce A-. Zweng, Instructor, U. S. Air Corps. New 
Navigation 1941 Edition covering new important material. 
Plotter. Neces- Written especially to prepare the pilot for gov- 
sary for Cross- ernment examination for “instrument rating.” 
pom age Radio-Telephone Permit included with Meteor- 
mercialandin- ®l0gy, Radio-Orientation, let-down, off-course 
‘ strumentrating and alternate airport problems. Only $4.00 j 
examinations. postpaid 

} Difficult radius FLIGHT INSTRUCTOR: A new text covering scope 

of action, Of- of the written examination for flight tt Be rating. 


course and al- New puthenstie Multiple Cho 7 ons with answers 
ternate airvort included $3.00 rostpaid or 

roblems jot- pg tel og NAVIGATION —cong lete equipment consist 
DI blo! g of, Air Navigation Note Book and Navigation Plotter, 


ted and solu- Sitnp lified Celestial Navigation, Air Almanac, Line of 
tions given in Position Book, and Illynes Star Chart, all 6 ite 
*a simple un- $11.75 postpaid or C.O0.D. 

derstatidable AERONAUTICAL TRAINING. New enlarged 1962 oat 



















; tion. For the first time shows separate sectio: 
method similar taining Private Pilot and Commercial ‘Pilot. “Multiple , 
j to the text Choice Examinations.”’ Makes your government 
— in the U easy. $3.00 postnaid or 
Nafal Acad- GROUND INSTRUCTOR. "Written for the student pre- 
ds but im- paring for **‘Ground Instructor Rating.’’ Excellent for 
7. class wi vers Navigation, Me ‘ier 
4 proved. Bo and Theory of Flight. Engines’ and Civil Regu ‘ 
size 14x8% iD tions. . stpaid or C.0.D. | Fae PRP ae 
handsome red leatherette with gold letters. Plotter oC) GROUND padded a RATIME, OS, the prose Novem. 
ber s contain. es minatior . ” 
Sar eo pocket. Combination only $4. Ravigation, Meteorology. Aircraft and Theory of Flighe THE NEW “LINK" OCTANT 
ae ‘ee A ss ee_— ees semen 
in back of book. s erent. Somethi 7 @ wpe" for aircratt celestial Navigation. 
impor A uneement ‘ou —— afford to be without. $3.00 postpaid. oF Price $262.50 
AIRLINE TRANSPORT PILOT RATING.—A New Book Y's yibe purchased im combinaiion with Ground I == 2 reg tr 
The publishers announce, the publication hak new book by oO ANE and ENGINE MECHANICS: Examinations quip rt tudeat 
naries A Lweng an io Boo! covers Mul > Deatent " 
PILOT RATING (ready about Get “sth Ensice examinations fully iil Mystrated ~ 9 g Study of Celestial Navigation: 
his book is designed to serve the need ot a pilots ; Lockheed, North sary 
> r diagram Fup, = avigation N e n th Navigation 
Spo se re Rating. government examination for and Outstanding “schools Why fa i Only $300 air. Navig: ol Boo! wi ig: Me ome 
Subjects covered include Air Navigation and Instru voth examinations, = 3.00 
ments; navigation facilities ‘on civil alrwaye; Radio orien- ieoroloes. ust, Published. a 30. Edition) includes me Amer tes a A 4-38 
tation and navigation by radio. Aeronautical meteorology ° . e 
including forecasting. sequence renorts., upper winds, icing #e+e..vLOGY FOR PILOTS by Lt. Comdr. Hailpine, Tilynes Star Chart 1.00 
conditions, and character of fronts, CAR pertinent to Air- Oniy $2.75 postpaid, 
line . Transport Pilot Rating. including Air Carrier Regula- NEW E-6B DALTON NAVIGATION COMPUTER, $10.00. $11.75 


E255 one ES. PAN-AMERICAN NAVIGATION SERVICE 
12021 Ventura Boulevard NORTH HOLLYWOOD, CALIF. 
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Even for those who stay at home war is no tea party... : 

strange duties, hard jobs have fallen to tender hands and I 

frail shoulders. But they all are a part of the price that we ! 

3 ‘ : e t 

must pay for the Victory we’re working for... the Victory 


that is 


worth waitieg for! 


It’s been no tea party for Culver, either, directing every 
energy toward war production, but Culver is also looking 
ahead toward that day when we can show you the new (ulver 
Victory Model Airplanes . . . they’il be easy to fly and have 
an amazing cruising range for cross-country trips. They too 
are worth waiting for! 


CULVER AIRCRAFT CORPORATION 


CULVER AIRPORT, WICHITA, KANSAS, U.S.A. 


+ 
FREE Ask for FREE packet of beautifully illustrated 
Worth Waiting For postcards. 


1 

i 

I 

I 

1 

I 

I 

§ CULVER AIRCRAFT CORPORATION 

1 Dept. F 19, Culver Airport, Wichita, Kansas 

} ....--Please send me your FREE PACKET of illustrated 

t postcards. 

i I want to be among the first to receive specific 
information about the Culver Victory Models as 

I soon as it can be released. 

: I (am = am not) a pilot. 

i Name 

§§ Address 

City State 
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UNDER CONTRACT TO THE U.S. ARMY AIR CORPS 
AND THE U.S. NAVY 
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